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To  His  Excellency 

The  Hoxorable  Edmund  G.  Brown 
Governor  of  the  State  of  California 

Sir: 

I  have  the  honor  to  transmit  herewith  Bulletin  177,  Geology  and  mineral 
resources  of  Santa  Ysabel  quadrangle,  San  Diego  Countj',  California,  prepared 
for  publication  1958  under  the  direction  of  Gordon  B.  Oakeshott,  Chief  of  the 
Division  of  Mines,  Department  of  Natural  Resources.  The  descriptive  text  is 
accompanied  by  a  colored  geologic  map  and  an  economic  map,  both  on  a  topo- 
graphic base,  a  structure  map  and  sections,  and  numerous  photographs.  The 
report  represents  the  work  of  Richard  Merriam  of  the  Department  of  Geology, 
University  of  Southern  California,  Los  Angeles,  California.  Supplementary  to 
the  descriptive  geology  is  a  section  on  the  mines  and  mineral  depo.sits  prepared 
by  Richard  M.  Stewart,  Mining  Geologist  with  the  Division  of  Mines. 

The  Santa  Ysabel  quadrangle  lies  in  the  north  central  part  of  San  Diego 
County.  Hydrothermal  gold-bearing  quartz  veins  of  the  Julian  district  have 
been  the  most  important  mineral  resources  in  the  area,  but  mining  activities 
are  limited.  The  mines  here  were  most  active  during  the  period  1870  to  1880 
and  the  value  of  the  total  estimated  production  from  the  district  is  between 
$2,500,000  and  $3,000,000.  Small  tungsten  deposits  have  yielded  some  ore. 
Niekeliferous  pyrrhotite  bodies  near  Julian  have  been  prospected  but  the  proved 
reserves  are  small.  Marble  has  been  quarried  from  deposits  interbedded  in 
the  Julian  schist. 

This  report  represents  the  results  of  basic  geologic  studies  and  should  be  of 
value  in  the  development  of  natural  resources  within  the  area. 

Respectfully  submitted, 

DeWITT  nelson.  Director 
Department  of  Natural  Resources 
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ABSTRACT 

The  Santa  Ysabel  quadrangle  lies  along  the  east  edge 
of  the  composite  Peninsular  Ranges  batholith  of  Creta- 
ceous age.  The  oldest  rocks  are  Triassic  (  '?)  schists  which 
occur  as  small  roof  pendants  and  as  one  large  body  in 
the  vicinity  of  Julian.  Jurassic  ( ?)  gneissose  quartz  dio- 
rite is  intimately  mixed  with  much  of  the  schist,  the  two 
making  a  complex  into  which  were  intruded  various 
members  of  the  Cretaceous  batholith.  These  intrusions 
are  limited  to  gabbro  and  several  tonalites.  Structural 
features  of  the  igneous  rocks  suggest  that  emplacement 
may  have  been  accomplished  by  stoping  in  some  places 
and  by  forceful  injection  in  others. 

Pleistocene  (?)  continental  gravels  occur  as  remnants 
of  a  once  continuous  extensive  blanket  in  the  northern 
portion  of  the  quadrangle. 

•  Department    of    Geology,    University    of    Southern    California,    Los 
Angeles,   California.  Manuscript  submitted   tor  pulilication   1952. 


The  two  most  prominent  structural  features  are  the 
Elsinore  fault  and  the  San  Felipe  fault.  These  and  a 
few  minor  faults  strike  northwest.  Northeast-striking 
joints  influence  the  topography  locally.  The  faulting, 
and,  to  some  extent,  sehistosity,  lineation,  and  foliation, 
are  reflected  by  the  topography,  which  is  characterized 
by  northwest-trending  valleys  and  highlands.  Some  of 
the  latter  have  summit  areas  of  low  relief.  Such  areas 
are  not  at  the  same  altitude  and  may  be  explained  by 
faulting,  differential  resistance  of  different  rock  types, 
or  a  combination  of  both. 

Mining  activities,  although  once  extensive,  are  quite 
limited.  Niekeliferous  pyrrhotite  and  hypothermal  gold- 
quartz  veins  are  the  principal  types  of  deposits.  Marble 
interbeds  in  the  schist  have  been  worked  but  the  quarries 
are  idle. 

Groundwater  is  probably  the  most  important  of  the 
natural  resources.  San  Jose  Valley  and  San  Felipe  Val- 
ley are  the  best  situated  portions  of  the  area  in  this 
respect.  In  many  places  faults  have  had  a  notable  effect 
on  the  position  of  the  water  table. 

INTRODUCTION 

The  Santa  Y.sabel  quadrangle  lies  in  the  north-central 
part  of  San  Diego  County,  California.  The  western 
boundary  of  the  quadrangle  is  about  30  miles  east  of 
the  Pacific  Ocean  and  the  southern  boundary  approxi- 
mately the  same  distance  north  of  the  Mexican  border. 
The  area  is  a  15-minute  quadrangle  covering  more  than 
200  square  miles. 

Two  state  highways  and  a  number  of  fairly  good 
county  roads  permit  access  to  most  of  the  region.  State 
Highway  78  is  the  chief  east-west  road ;  Highway  79 
crosses  the  area  from  the  southeast   to  the   northwest. 

The  topography  was  originally  mapped  by  the  U.  S. 
Geological  Survey  as  the  Ramona  ((uadrangle,  scale 
1:125,000.  Jjater  the  southeastern  ((uarter  of  this  quad- 
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rangrle  was  mapped  by  the  U.  S.  Army  on  the  scale  of 
1:62,500  with  a  100-foot  contour  interval  anfl  named 
the  Santa  Ysabel  quadrangle. 

The  topography  is  dominated  by  the  northwest  trend 
of  the  principal  valleys  and  ranges.  The  most  prominent 
mountain  mass,  Volcan  Mountain,  trends  in  this  direc- 
tion and  is  paralleled  by  the  principal  valley.  San  Felipe 
Valley.  Elevations  on  Volcan  Mountain  range  from  4,000 
to  5,000  feet  whereas  the  ad.iacent  lowlands  are  about 
2,500  feet.  Thus  relief  of  2,000  feet  is  common.  Highest 
points  on  the  quadrangle  are  Volcan  Mountain,  5,700 
feet;  North  Peak  (of  the  Cuyamaea  group  of  peaks) 
near  the  south  edge  of  the  area,  6,000  feet ;  and  San 
Ysidro  Mountains  in  the  northeast  corner  of  the  quad- 
rangle. Lake  Henshaw  occupies  a  prominent  topographic 
low  in  the  northwest  corner  of  the  quadrangle.  The 
northeast-trending  gorge  of  the  San  Diego  River  is  the 
chief  feature  of  the  southwest  corner  of  the  quadrangle; 
at  elevation  1,000  this  is  more  than  1.000  feet  lower  than 
any  other  major  valley. 

The  divide  between  western  drainage  to  the  Pacific 
Ocean  and  eastern  drainage  to  the  Salton  Sea  passes 
through  this  quadrangle;  approximately  two  thirds  of 
the  quadrangle  area  drains  westward.  The  headwaters 
of  the  San  Luis  Rey  River  carry  off  precipitation  in  the 
north.  The  eastern  section  is  drained  by  San  Felipe 
Creek  and  its  tributaries  in  Banner  Canyon,  Chariot 
Canyon,  and  others.  The  drainage  in  the  southwestern 
portion  is  divided  between  Santa  Ysabel  Creek  and  the 
San  Diego  River,  the  latter  taking  the  bulk  of  the  runoff. 

The  area  lies  on  the  boundary  between  the  semi-arid 
western  and  arid  eastern  regions.  Annual  precipitation 
gradually  increases  from  18  inches  in  the  west  to  more 
than  30  inches  along  the  high  divide  of  Volcan  Moun- 
tain and  North  Peak.  Eastward  from  this  line  it  rapidly 
decreases  to  well  below  10  inches  per  year.  Temperatures 
are  not  extreme  over  most  of  the  area  although  snow 
is  common  in  the  highlands  in  the  winter,  and  summer 
highs  of  over  100  degrees  are  characteristic  of  the  eastern 
desert  region. 

Most  of  the  hills  of  the  western  half  of  the  Santa 
Ysabel  quadrangle  are  covered  by  brush  composed  of 
manzanita,  ehamise,  lilac,  several  varieties  of  sage, 
scrub  oak,  and  similar  shrubs.  The  valleys  and  some  of 
the  hills  of  this  section  are  chiefly  open  grasslands 
dotted  with  live  oaks  and  a  few  sycamores.  The  high- 
divide  section  north  and  south  of  Julian  is  covered 
in  part  by  conifers,  alders,  and  deciduous  oaks.  Where 
timber  is  absent  brush  as  described  above  is  the  cover. 
Meadow-like  areas  in  the  highlands  support  various 
grasses.  The  desert  portions  in  the  east  are  characterized 
by  a  typical  desert  flora  of  various  cacti,  creosote  bush, 
mesquite  and  a  small  variety  of  juniper. 

With  the  exception  of  the  vicinity  of  Julian  (popula- 
tion 500)  which  is  the  only  town,  the  area  is  thinly 
populated.  Numerous  very  minor  settlements  of  the 
cross  roads  type  are  widespread.  Several  Indian  reserva- 
tions occupy  a  total  of  nearly  10  percent  of  the  area. 
Much  of  the  remainder  is  within  the  limits  of  Cleveland 
National  Forest. 

A  large  part  of  the  quadrangle  is  utilized  for  grazing, 
cattle  raising  being  the  largest  single  industry.  Scattered 
small  deciduous  orchards  and  vineyards  are  of  distinctlj^ 


secondary  importance.  Two  or  three  small  resorts  attract 
a  limited  number  of  vacationists. 

Mapping  was  done  on  the  U.  S.  Army  topographic 
base,  scale  1  :  62.500,  although  aerial  photographs  were 
used  in  part.  Three  groups  of  photographs  are  available, 
two  sets  made  bv  the  Agricultural  Adjustment  Adminis- 
tration and  another  by  the  San  Diego  County  A.ssessor's 
office. 

A  strip  along  the  western  part  of  the  quadrangle  was 
first  mapped  in  1938-39  (Merriam,  1940)  on  the  old 
Ramona  sheet,  the  onl.v  map  available  at  the  time.  The 
strip  was  re-mapped  and  the  remainder  of  the  Santa 
Ysabel  quadrangle  completed  in  1950-51  on  the  new 
topographic  base. 

Previous  Grological  Work.  The  earliest  geological 
descriptions  of  the  area  are  in  general  reports  covering 
the  entire  count.v  or  a  large  part  of  the  Peninsular 
Ranges.  One  of  the  first  published  papers  was  by  W.  F. 
Blake  (1856),  who  made  a  very  brief  study  on  a  trip 
from  San  Felipe  Valley  to  San  Diego. 

In  1888  there  appeared  a  short  report  b.y  W.  A.  Good- 
year which  was  chiefly  concerned  with  mining  but  also 
contained  a  good  description  of  the  physiography.  Good- 
year was  probably  the  first  to  compare  the  Peninsular 
Ranges  to  the  Sierra  Nevada. 

H.  W.  Fairbanks  made  a  reconnaissance  survey  in 
1893.  He  noted  the  various  rock  types  encountered  on 
a  traverse  from  Julian  to  Ramona,  recognizing  distinct 
types  in  what  liad  previously  been  lumped  as  "granite". 
His  dating  of  the  intrusives  as  "Jurassic  or  Cretaceous" 
agrees  well  with  present  information. 

Little  further  work  was  published  until  1914  when 
Merrill  (1916)  wrote  a  paper  on  San  Diego  and  Imperial 
Counties.  It  is  concerned  with  mining  features  and  little 
mention  is  made  of  the  geology  of  this  specific  area. 

An  exhaustive  report  by  A.  J.  Ellis  and  C.  II.  Lee 
on  the  groundwater  of  the  western  part  of  the  county  was 
published  in  1!»19.  They  critically  discussed  the  physiog- 
raphy; and  tliough  they  studied  the  sediments  in  some 
detail,  the.v  grouped  igneous  and  metamorphic  rocks  as 
"crystalline  complex". 

The  first  detailed  petrographic  work  was  done  by 
F.  S.  Hudson  (1922),  who  studied  an  area  in  the  south- 
ern part  of  the  Santa  Ysabel  quadrangle  and  the  north- 
ern part  of  the  Cuyamaea  Peak  quadrangle. 

The  physiography  of  a  large  part  of  the  Peninsular 
Ranges  was  studied  and  described  by  Sauer  (1929),  his 
being  the  most  extensive  work  on  that  phase  of  the 
region. 

A  restudy  of  the  Cuyamaea  and  Julian  districts  by 
Donnelly  (1934)  added  little  to  the  knowledge  of  the 
surface  geology  but  contributed  information  regarding 
the  gold  mines  of  the  region. 

A  paper  by  the  present  writer  (Merriam  1946)  de- 
scribed the  geology  of  the  western  part  of  the  Santa 
Ysabel  quadrangle  in  a  reconnaissance  fashion. 

A  detailed  study  of  the  geology  of  a  small  portion  of 
the  quadrangle  was  made  by  Creasej-  (1946)  during 
an  investigation  of  nickel  mineralization  south  of  Julian. 
One  of  the  principal  features  of  this  work  is  the  critical 
examination  of  the  gabbro  and  related  rocks. 

The  most  extensive  study  of  any  part  of  the  Penin- 
sular Ranges  was  made  by  Larsen  (1948)  in  the  Elsinore, 
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Corona,  and  San  Lnis  Roy  (luadranfrlos  wiiidi  lie  to 
till'  northwest  and  west  of  tlic  area  witli  whieh  this  pajier 
is  i-oneerned.  In  addition  to  a  detailed  ;j:eolofric  map  of 
these  quadranfiles,  this  report  inelndes  petro^'raphie 
descriptions  and  chemieal  analyses  of  many  formations 
also  found  in  the  Santa  Ysabei  quadranf^le 

The  most  recent  eontribution  to  the  literature  on 
jreolo-ry  of  the  f^eneral  region  was  made  by  Everliart 
(I!*.")])  in  his  rej^ort  on  the  Cuyaniaea  Peak  ipiadrangle 
whieh  joins  the  Santa  Ysabei  sheet  alonj;  the  latter 's 
southern  boundary.  This  ])aper  inelndes  an  e.xeellent 
structure  map  which  materially  aids  in  the  vinderstand- 
ing  of  many  a.spects  of  the  crystalline  rocks. 

GENERAL  GEOLOGY 

The  Santa  Ysabei  quadrangle  covers  part  of  the  Cre- 
taceous (■omi)osite  batholitli  of  southern  and  Lower  Cali- 
fornia. Although  the  limits  of  this  batholith  have  not 
been  definitely  established,  it  ajijiears  that  the  Santa 
Ysabei  cpiadrangle  is  on  or  near  its  eastern  edge.  I\Ieta- 
morphic  rocks,  principally  (juartzite  and  mica  schist, 
occur  as  small  roof  pendants  and  as  one  extensive  body 
in  the  vicinity  of  Julian.  A  complex  of  schist  and  grano- 
diorite  of  pre-batholith  age  underlies  wide  areas.  This 
comi)lex  has  been  invaded  by  several  intrusions  of 
granitic  rock  ranging  from  gabbro  to  tonalite.  More 
silicic  types  are  common  in  parts  of  the  batholith  west 
and  south  of  this  area.  Post-bathoJith  continental  sedi- 
ments blanket  much  of  the  northwestern  section ;  these 
are  older  than  the  Recent  alluvial  deposits  which  lie  in 
most  of  the  valleys. 

Several  northwest-striking  faults  are  responsible  for 
the  most  prominent  to])Ographic  features,  chief  of  whieh 
ai-e  Yolcan  Mountain.  San  Felipe  Yalley,  and  San  Jose 
Valley  (occupied  by  Lake  Henshaw).  Well-developed 
.joints  and  possibly  some  faults  have  produced  minor  but 
inimerous  northeast-trending  valleys. 

ROCK    UNITS 
Julian  Schist 

Metamor])hic  rocks,  principally  schist,  are  in  a  large 
area  in  the  central  and  southei'n  part  of  the  ((uadrangle, 
and  in  small  isolated  patches  throughout  the  area.  These 
remnants  are  too  small  and  scattered  to  permit  simple 
interpretation  of  the  regional  structure  or  stratigraphy. 
Although  some  bodies  of  metamorphic  rocks  are  gener- 
ally distinct,  there  are  areas  of  mixed  rocks  and  zones 
of  injection  gneiss;  thus  some  segments  of  the  contacts 
shown  on  the  map  accompanying  this  report  are  arbi- 
trary. 

Quartz-mica  schists  and  related  rocks  are  the  dominant 
rock  type  of  this  group  although  ((uartzite  is  in  appre- 
ciable ((uantities  and  amiihibolite  is  iiresent.  The  distri- 
bution of  these  types  does  not  appear  to  be  .sj-stematic 
in  any  way. 

The  structure  of  the  Julian  schist  is  described  in  this 
report  under  the  section  on  structure ;  briefly,  however, 
the  strikes  are  mostly  northwest,  although  local  devia- 
tions are  common  and  probably  are  related  to  the  em- 
placement of  intrusions.  The  schistosity  dips  steeply  and 
parallels  the  original  bedding. 


Quarh.ih  .  Two  types  of  ipiartzitc  occur,  massive  and 
laminated.  The  former  is  more  common  west  of  the  Santa 
Ysabei  ((uadrangle.  Occurrences  here  are  limited  to  a 
few  small,  reef-like  masses.  However,  pods  or  lenses  of 
massive  (juai-tzite  interbedded  with  schist  are  wide- 
spread. 

Laminated  (piartzite  grades  into  (piartz-mica  schist. 
Individual  bands  range  in  thickness- from  a  fraction  of 
an  inch  to  several  inches.  Jlicaceous  layers  are  respon- 
sible for  the  laminated  nature  of  the  rocks;  even  though 
these  ma\'  be  absent  locally,  alternate  gray  and  white 
streaks  remain  ilistinct.  In  thin-section  the  rock  is  fine 
to  medium  granoblastic,  sometimes  lepidoblastic.  Quartz 
in  j)olygonal  or  rounded  grains  amounts  to  more  than 
80  percent.  Microcline  is  the  most  common  feldspar,  al- 
though orthoclase  and  andesine  may  be  present.  Musco- 
vite flakes  are  connnonly  found  poikilitically  enclosed 
within  the  feldspar  cry.stals.  Jlagnetite  and  garnet  are 
typical  accessories. 

Scltisi.  The  schist  exhibits  a  much  wider  variety  than 
do  the  quartzites.  Quartz-biotite-muscovite  schists  are 
most  common ;  other  types  are  quartz-mica-sillimanite 
schist,  gray  muscovite-andalusite  schist,  amphibolite  and 
fissile  mica  schist. 

The  (piartz-mica  schist  is  commonly  streaked  or  banded 
white  and  gray,  brown  where  weathered.  Parting  is  well 
marked  but  discontinuous,  irregular,  and  foliated,  rather 
than  smooth  and  slaty.  In  thin-section,  pol.vgonal  and 
sutured  grains  of  (piartz  make  up  at  least  half  of  the 
rock.  Plagioclase,  ranging  from  oligoclase  to  andesine, 
never  exceeds  10  percent  of  the  rock,  but  it  is  generally 
present.  Biotite  and  muscovite  are  usually  present  in 
about  equal  amounts,  but  either  may  greatly  predom- 
inate in  individual  bands.  Zircon,  spessartite,  and  tour- 
maline are  unevenly  distributed  accessories. 
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I'llOTO  ].     Jiili.an  schist  exposed  in  roadcut  on  HiKln\: 
near  Julian. 
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Photo  2.  .7\ilian  schist  exposed  in  Chariot  Canyon.  This  expo- 
sure is  bloekier  in  appearance  than  that  shown  in  photo  1.  Pholo 
hll  R.  M.  Steiriirt. 

Sillinianite  is  a  eommoii  mineral  tlirouglioiit  the  meta- 
morphie  roeks.  In  only  a  few  places  is  it  sufficiently 
abundant  to  warrant  its  use  in  the  rock  name.  Such  roeks 
are  moderately  coarse-grained  well-foliated  schists.  Silli- 
manite,  in  white  bundles  1  or  2  cm  long,  similarly  ori- 
ented, is  best  seen  on  weathered  surfaces.  Under  the 
microscope  the  bulk  of  the  rock  appears  to  be  tjuartz 
and  muscovite.  Sillimanite  needles  and  tufts  lying  more 
or  less  parallel  to  the  schistosity  penetrate  the  quartz 
and  mica.  A  minor  amount  of  plagioclase  (An4o)  is  pres- 
ent. Biotite  is  abundant  in  some  sections. 

Andalusite  rocks  are  at  least  as  common  as  sillimanite 
rocks.  Andalusite  rocks  are  exposed  in  a  roadcut  2  miles 
east  of  Wynola  and  on  the  east  side  of  Julian  Ridge 
between  Chariot  Canyon  and  Cuyamaca  Reservoir.  In 
hand  specimens  these  rocks  are  gray,  somewhat  finer- 
grained  than  other  varieties  of  schist,  nearly  phyllitie 
and  porphyroblastic.  Andalusite  prisms,  2  or  3  mm  thick 
and  several  times  as  long,  are  sparsely  distributed 
throughout.  Thin  sections  .show  the  finer  material  to  be 
quartz,  biotite,  and  muscovite  with  or  without  fine 
needles  of  sillimanite.  The  andalusite  porphyroblasts  are 
wreathed  by  muscovite  or  may  be  partially  replaced  by 
that  mineral. 

Amphibolife.  Amphibolite  rock  makes  up  less  than 
10  percent  of  the  metamorphic  rocks.  It  is  generally  a 
distinct  unit,  although  inseparable  lenses  are  found  in 
the  schist.  Exposures  of  the  rock  may  be  seen  about  a 
mile  northwest  of  Witch  Creek,  on  the  south  border  of 
Santa  Ysabel  Valley,  and  a  mile  southwest  of  Pine  Hills. 
Excepting  the  last-named  outcrop,  which  is  fairly  coarse- 
textured,  the  typical  rock  is  relatively  dense  and  fine- 
grained, and  has  linear  structure  but  poor  schistositj'. 
The  color  ranges  from  light  gray  or  green  to  black.  The 
texture  in  thin  section  is  medium  to  fine  granoblastic. 
More  than  50  percent  of  the  rock  is  hornblende  with  the 
following  optical  properties:  a  1.665,  (3  1.675,  y  1.685; 
Z  A  C  =  20°  ;  pleochroism,  X-pale  yellow,  Y-olive  green, 


Z-deep  bluish  green.  Varying  proportions  of  quartz  and 
plagioclase   (An^o-nn)   make  up  the  remainder. 

Marble.  Medium  to  coarse  massive  marble  crops  out 
in  two  places  on  San  Ysidro  Mountain.  Here  nearly 
vertical  beds,  as  much  as  a  few  tens  of  feet  in  thickness, 
are  intercalated  with  quartz-mica  schist. 

Origin  of  the  Metamorphic  Rocks.  The  conditions  of 
metamorphism  seem  to  have  been  principally  those  of  a 
mesozone  regional  type,  although  some  highly  injected 
rocks  may  approach  katazone  gneiss,  and  some  of  the 
well-laminated  gray  phyllitie  rocks  may  best  be  cla.ssed 
as  epizone.  In  the  terminology  of  Eskola,  the  roeks  range 
from  the  epidote-amphibolite  facies  to  the  amphibolite 
facies.  As  far  as  could  be  determined,  neither  texture 
nor  mineral  assemblage  bears  anj'  systematic  relation 
to  igneous  contacts.  With  the  exception  of  scattered 
zones  of  injection  gneiss,  contact  effects  are  absent.  Dis- 
tinct zones  of  sillimanite  and  andalusite  could  not  be 
found ;  in  fact,  the  two  minerals  are  found  together  in 
many  rocks. 

Metamorphism  has,  of  course,  largely  destroyed  the 
details  of  primary  structures  and  textures,  but  the  gen- 
eral nature  of  the  original  roeks  is  still  apparent.  The 
massive  quartzites  were  probably  thick-bedded  sand- 
stone, some  of  which  may  have  been  arkosic.  Laminated 
(juartzite  and  quartz-mica  schist  may  originally  have 
been  well-bedded  sandstones  with  shaly  or  tuffaceous 
interbeds.  The  andalusite  and  sillimanite  rocks  probably 
represent  argillaceous  sediments  of  various  types,  al- 
though the  possibility  of  the  introduction  of  alumina  is 
admitted. 

Marble,  of  course,  resulted  from  the  metamorphism  of 
minor  limestone  bodies. 

Age  of  the  Metamorphic  Rocks.  Because  of  the  al- 
most total  absence  of  fossils,  most  estimates  of  the  age  of 
the  rocks  must  be  based  on  lithologic  comparison  with 
formations  of  known  age. 

The  cast  of  a  single  fossil  found  as  float  suggested  a 
Triassic  age  for  the  schists  of  Chariot  Canyon  (Hudson, 
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Photo  3.  Northeastern  shipe  of  Banner  Can.von.  Volcan  Jloun- 
tain  to  the  ri),'ht.  Northwest  strike  of  .Julian  schist  is  iinlicated 
h.v  slislit  cohir  handin;;  on  shipe.  Edge  of  schist  belt  passes  just  to 
richt  of  small  hill  in  <-('nter.  I'hoto  hi/  R.  M.  Sleirart. 
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1922,  p.  IflO).  This  correlates  well  with  ajre  determina- 
tions made  on  metasedimentary  roeks  in  the  Santa  Ana 
^Mountains  (Larsen  1948,  p.  18).  However,  fossiliferous 
Jlississippian  roeks  near  "Winehester  (Elsinore  quad- 
ran<rle)  are  interbedded  with  roeks  litiiolofrieally  similar 
to  -some  of  the  sehists  of  the  Santa  Ysabel  ([uadi'aniile, 
^Vlthoufrh  more  tliaii  one  ai;e  may  be  rejiresented,  the 
writer  feels  that  the  bulk  of  the  metamorphie  roeks  here 
are  apjiroximately  eciuivalent  to  the  Bedford  Canyon 
formation  described  bv  Tjarsen  (1948,  p.  16"),  whieh  is 
Triassie. 

Stonewall  Quartz  Diorite 

Inti'usive  roeks  of  intermediate  eomposition  whii'h  are 
older  than  the  gabbro  and  yonnj^er  than  tlie  schist  have 
been  noted  and  elassitied  in  various  ways  by  earlier 
workers  in  the  p-eneral  rejiion.  Hudson  (1922,  p.  191') 
first  described  the  Stonewall  quartz  diorite,  classified  it 
as  quartz  diorite,  and  named  it  for  the  type  locality  of 
Stonewall  I'eak  in  the  Cuyamaca  ([uadranorle. 

Donni'lly  ( 19;?4,  p.  340)  pi'eferred  the  term  "<rrano- 
diorite"  but  reco<rnized  a  considerable  raufre  in  composi- 
tion, whereas  the  present  writer  used  the  term  "Stone- 
wall formation"  to  include  both  pranodiorite  and  quartz 
diorite  (:\Ierriam  1946.  p.  2301.  Everhart  (1951,  p.  61) 
states  that  most  of  the  formation  in  the  Cuyamaea  Peak 
quadraiifrle  is  ijranodiorite.  includiufr  the  type  locality. 
In  the  Santa  Ysabel  (iuadran<;le.  there  is  undoubtedly 
a  variety  of  rock  tyjies  in  the  formation  as  it  was 
mapped.  It  may  be  tliat  more  than  one  instrusion  is 
represented,  or  that  assimilation  has  locally  ehauiied  the 
composition.  The  term  "Stonewall  quartz  diorite"* 
which  seems  adequate  for  the  Santa  Ysabel  (|uadran<rle. 
will  be  tised  in  this  report  for  the  relatively  massive,  una- 
dulterated granitoid  rocks  of  this  jrroup.  Such  rocks  were 
majiped  sei)arately  only  in  an  area  of  1  or  2  srpiare 
miles  in  the  northern  end  of  the  quadrangle,  although 
munerous  exposures  too  small  to  map  are  widely  dis- 
tributed. The  eomposition  of  this  body  may  be  nearer  to 
that  of  granodiorite  than  quartz  diorite;  however,  the 
widely  distributed  small  unmapped  bodies  are  chiefly 
(piartz  diorite.  as  is  the  igneous  portion  of  the  "mixed 
rocks,"  wliich  is  considered  genetically  ecpiivalent  to  the 
massive  phase. 

]\Iost  of  the  Stonewall  quartz  diorite  is  medium  to 
coarse  grained  and  light  gray  wliere  fresh.  Dark 
schlieren  are  common.  ^lassive  and  nearly  structureless 
parts  show  a  preferred  orientation  of  mineral  grains, 
especially  of  the  dark  components.  The  texture  is 
Iihanerocrystallini'.  hyiiatitomorphic  granular.  In  most 
saniiiles,  highly  strained  quartz  makes  up  40  percent  by 
volume.  Plagioclase  (Auo.-  to  An4„)  comprises  more  than 
oO  percent  of  most  of  the  rock.  Microcline  is  seen  in 
some  sections  but  is  rare.  Biotite  may  show  a  slight 
parallel  orientation.  Hornblende  is  generally  present 
and  locally  exceeds  the  biotite  in  amount.  Primary 
ejiidote,  sphene,  and  zircon  are  accessory  minerals. 

Mixed  Rocks 

ilucli  of  the  Stonewall  quartz  diorite  is  so  intimately 
nuxed  with  schist  that  it  was  not  feasible  to  sei)arate 
the  two  in  the  mapping.  This  "mixed  rock"  unit,  then, 

•  "'Quartz    diorite"    is    used    here    instead    of    "tnnalite"    l>eransp    of 
previous   use    in    ttie    literature. 
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I'UOTO  4.      Mixed   rocks  at  contact  of  .Tuliaii   schist   and   Stonewall 
ijuartz  diorite  at  north  enil  of  Santa  Vsalie]  Valley. 

is  a  complex  consisting  of  migmatites,  schist  bodies 
ranging  from  schlieren  to  streaks  a  few  tens  of  feet  long, 
and  small  lenses  or  ii-regulai-  bodies  of  relatively  uncon- 
taminated  (piartz  diorite.  Mixing  appears  to  have  been 
principally  mechanical,  the  igneous  material  having 
been  emplaced  along  planes  of  scliistosity  or  having  com- 
pletely engulfed  small  schist  bodies  which  generally  re- 
tain distinct  form  and  mineral  comjiosition. 

Contacts  of  the  mixed  rocks  again.st  members  of  the 
Cretaceous  batliolith  are  generally  sharp,  whereas  those 
with  schist  or  Stonewall  quartz  diorite  are  gradational 
so  that  their  ])ositions  as  shown  on  the  geologic  map 
are  somewhat  arbitrary.  Gneissose  phases  of  the  Lake- 
view  and  Bonsall  tonalites  locally  resemble  the  mixed 
rocks,  makin}^  contacts  difficult  to  discern. 

Outcrops  of  mixed  rocks  are  prominent  and  well 
exposed ;  areas  of  several  tens — or  even  of  a  few  hun- 
dreds of  feet — covered  by  very  sparse  vegetation  or 
overburden  are  connn(ui.  Such  exposures  exhibit  promi- 
nent gnei.ssose  foliation  produced  by  alignment  of  bio- 
tite and  hornblende  and  by  banded  distribution  of  light 
and  dark  minerals.  Parallel  to  subparallel  or  braided 
vertical  joints  more  or  less  concordant  with  the  ever- 
present  gneissose  structure  are  common.  The  general 
attitudes  of  this  strticture  are  shown  on  the  .structure 
maji  where  they  may  be  seen  to  roughly  parallel  the 
principal  structural  features  of  the  region.  They  are 
everywhere  parallel  to  the  schist  structures  but  in  many 
places  are  crosscut  by  batholithic  intrusions.  Although 
.steej)  dijis  are  the  rule,  some  are  rather  low. 

The  average  hand  specimen  is  a  coarse-  to  medium- 
grained  aggregate  of  (piartz,  plagioclase.  biotite,  and 
hornblende.  Fresh  specimens  are  medium  to  light  gray, 
but  weathei-ing  causes  the  rock  to  become  light  reddish 
brown. 

In  addition  to  the  megascojiic  gneis,soid  .structure,  a 
textural  parallelism  is  revealed  under  the  microscope. 
The  texture  is  the  result  of  the  bending  of  biotite  flakes, 
and  the  crushing  and  recrystallization  of  (piartz  aii<l 
feldspars.   Ill  most  sections,  plagioclase   (Alio.-,  to  AUi-, 
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is  the  most  abundant  miiipral,  amounting  to  60  percent 
by  volume.  Potash  feldspars  are  rare.  Quartz,  one  of 
the  c-hief  minerals,  appears  as  liiohly  strained,  nearly 
frranulated  erystals  with  sutured  boundaries.  Biotite  is 
the  priueipal  ferro-iuaonesian  mineral.  Green  hornblende 
is  le.ss  eommon  and  is  not  present  in  some  specimens. 
Apatite,  spliene.   and  zircon   are   the   usual   accessories. 

San   Marcos  Gabbro 

A  considerable  variety  of  related  rocks  in  this  range 
has  been  mapped  together.  This  grouping  is  believed  to 
be  justified  on  the  basis  of  similarities  in  outcrops  and 
local  structural  features,  similar  relations  to  batholithic 
and  pre-batholithic  rocks,  and  systematic  mineralogical 
and  chemical  variations. 

Gabbro  outcrops  range  from  angular  blocks  to  small 
boulders  of  disintegration.  Deep  weathering  locally  has 
produced  friable  gruss,  and  outcrops  are  poor.  Areas 
underlain  by  gabbro  are  covered  by  heavy  red-clay  soil 
which  supports  a  dense  growth  of  brush. 

Rocks  in  the  San  Luis  Rey.  Elsinore,  and  Corona 
((uadraugles,  which  are  un(|uestionably  correlatives,  have 
been  called  San  :\Iarcos  gabbro  by  Miller  (1937)  and 
Larsen  (1948,  pp.  41-53).  However  the  terms  Cuyamaea 
gabbro  and  Cuyamaea  basic  intrusive  have  been  used 
in  the  Julian  area  and  the  Cuyamaea  Peak  ((uadrangle 
(Crea.sey  1946;  Everhart  1951,  pp.  66-74;  Hudson  1922, 
pp.  175-252).  In  this  report  all  rocks  of  this  type  will 
be  referred  to  as  San  Marcos  gabbro. 

Gabbro  and  related  rocks  are  distributed  in  small 
patches  throughout  the  southwestern  half  of  the  quad- 
rangle. None  is  known  east  of  the  Elsinore  fault.  This 
limitation,  however,  does  not  hold  for  the  San  Luis  Rey, 
Elsinore,  and  Corona  quadrangles.  Exposures  of  gabbro 
cover  about  5  percent  of  the  Santa  Ysabel  quadrangle. 

The  variability  of  this  formation  has  been  noted  by 
geologists,  but  only  Creasey  mapped  separate  units.  The 
chief  types  distinguished  in  the  present  study  are  olivine 
gabbro,  hornblende  gabbro,  and  norite.  Small  quantities 
of  pyroxeuite,  peridotite,  and  ((uartz-hornbleude  gabbro 
are  present. 

The  olivine  gabbro  is  a  dark  gray,  medium  to  fine- 
grained eciuigranular  rock.  The  texture  is  generally  mo- 
saic, because  of  the  equant  development  of  most  of  the 
minerals.  Fresh  plagioclase  (Aunn  to  Aug-,)  makes  up  50 
to  65  percent  of  the  rock.  Its  polygonal  grains  have 
broad  twinning  lamellae  and  are  free  from  zoning.  Oli- 
vine, which  is  approximately  25  percent  Pe2Si04,  makes 
up  as  much  as  15  percent  of  the  average  rock.  It  occurs 
in  irregular  rounded  grains,  many  of  which  are  sur- 
rounded by  reaction  rims  of  iiale  hypersthene.  Horn- 
blende, which  is  ahvaj's  less  than  5  percent  of  the  rock, 
may  form  large  poikilitic  crystals,  some  containing  ver- 
micular spinel.  Pale  green  augite  may  form  up  to  15 
percent  of  the  rock. 

Through  an  increase  in  olivine  and  decrease  in  other 
ferro-magnesian  minerals  troctolite  may  result.  Hyper- 
sthene is  locally  abundant  enough  to  form  an  olivine 
norite  phase.  The  substitution  of  hypersthene  for  olivine 
may  be  so  extensive  as  to  produce  eucrite. 

The  hornblende  gabbro  is  generally  more  coarse- 
grained than  the  olivine  types,  and  ranges  in  color 
from  dark  gray  to  greenish  gray.  Plagioclase  constitutes 
at  least  half  of  the  average  rock.  It  ranges  from  Aiiis  to 


Auso  and  may  show  normal  zoning.  Some  of  the  larger 
crystals  have  cores  of  Aumi.  Hornblende,  ranging  widely 
in  amount,  may  be  a  pale-  to  deep-green  variety  formed 
as  reaction  rims  around  olivine,  hypersthene  or  augite, 
or  green-brown  poikilitic  crystals  up  to  5  or  6  cm  long 
wliicli  appear  to  have  crystallized  directly  at  a  late 
magmatic  stage.  Pale  green  uralitic  hornblende  is  also 
present. 

Limited  portions  of  the  hornblende  gabbro  exhibit 
distinct  bands  consisting  of  dark  and  light  parallel 
streaks  which  in  most  cases  bend  in  broad  sweeping 
curves.  Individual  dark  bands  average  1  to  2  cm  in 
width  and  may  divide  and  rejoin  or  coalesce  with  other 
bands  to  produce  a  braided  appearance.  However,  uni- 
form parallel  banding  is  equally  common.  The  dark 
bands  are  generally  two  or  three  times  as  wide  as  the 
light  bands  and  contain  large  amounts  of  hornblende, 
while  the  light  bands  consist  almost  entirely  of  plagio- 
clase. Contacts  between  bands  are  gradational;  mineral 
grains  interlock  across  the  boundary  and  there  is  no 
great  difference  in  texture.  The  bulk  mineral  composition 
is  not  different  from  that  of  the  average  massive  horn- 
blende gabbro.  The  distribution  of  the  structure  bears 
no  relation  to  contacts. 

Auto-injection  structure  such  as  that  described  by 
Miller  (1938)  was  observed  only  at  the  north  end  of 
Santa  Ysabel  Valley.  These  rocks  are  composed  of  two 
distinct  phases,  one  medium  to  fine  grained  not  unlike 
the  usual  hornblende  gabbro,  the  other  coarse  grained, 
nearly  pegmatitic.  The  latter  penetrates  the  former  in 
highly  irregular  forms,  with  crystals  interlocking  acro.ss 
boundaries.  The  chief  ditt'erence  between  the  two  phases 
is  textural,  although  more  hornblende  may  occur  in  the 
coarse  part.  The  proportions  of  the  phases  vary;  in  places 
the  finer  is  very  subordinate  and  forms  irregular  angu- 
lar patches  within  the  interstitial  coarse  portion.  In 
other  places  vein-like  structures  of  the  coarse  gabbro 
penetrate  the  finer  gabbro ;  the  coarse  injections  are 
1  to  10  cm  wide  and  carry  hornblende  crystals  as  long 
as  5  cm.  Miarolitic  cavities  contain  plagioclase  crystals 
1  to  2  cm  long. 

Green  Valley  Tonaltte 

The  Green  Valley  tonalite  is  limited  to  two  small 
ma.sses  at  the  west  edge  of  the  area,  although  it  is  a 
widespread  rock  unit  farther  to  the  west  and  south, 
as  mapped  by  Larsen  and  Everhart ;  there  it  locally 
grades  into  the  gabbro.  In  the  Santa  Ysabel  area  its  con- 
tacts are  not  gradational,  although  the  Lakeview  Moun- 
tain tonalite  carries  numerous  Green  Valley  tonalite 
inclusions  near  the  contact  between  the  two  formations. 
No  other  contacts  are  exposed,  but  relations  elsewhere 
show  the  Green  Valley  tonalite  to  be  younger  than  the 
San  Marcos  gabbro  and  older  than  the  Bon.sall  tonalite. 

The  typical  specimen  is  a  uniform,  medium-grained 
plutonic  rock  ranging  from  light  to  ilark  gray.  It  is 
notably  ma.ssive  and  structureless  in  the  area  studied. 
The  only  textural  and  mineralogic  peculiarity  is  the  large 
poikilitic  biotite  grains  with  sieve  structures  and  con- 
tinuous cleavage  surfaces  1  to  2  cm  long  that  are  promi- 
nent on  fresh  fractures. 

In  thin  section  the  rock  is  characterized  by  abundant 
partly  replaced  grains.  These  include  augite  replaced 
by  hornblende,  and  calcic  plagioclase  replaced  by  more 
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sodic  plaf^ioulasp.  The  abundance  of  poikilitie  hornblende 
and  l)i()tire  jrrains  is  evidenee  of  late  readjustments. 

About  half  of  the  rock  is  plajrioclase  (Aui,,  to  An.-,(|) 
which  is  sliiihtly  or  not  at  all  zoned,  [n  addition  to  the 
un/oncd  ])la;;ioclases  there  are  luimerous  crystals  with 
one  or  two  calcic  i  Aus.-,  to  Ann,,)  zones,  or  with  cores 
of  that  composition.  Quartz,  in  anhedral  grains  with 
siiarj)  extinctioji.  avera<>es  from  10  to  20  percent  of  the 
tonalitc.  Hornblende  makes  up  approximately  10  percent 
of  most  sections.  It  forms  separate  individuals  of  uni- 
form composition,  or  is  found  as  reaction  zones  around 
aiii^itc.  There  is  rarely  more  than  1  to  :i  percent  anyite. 
ll^perslhene,  whicii  is  limited  to  the  darker  phases  of 
the  I'ock  antl  never  exceeds  o  percent,  may  be  partly 
replaced  b.v  hornblende.  Biotite  is  the  most  plentiful 
fci-roniaiiiiesian  mineral,  makin<;-  up  as  much  as  1.")  per- 
ceiu   of  most   s|)ecimens.    Larfre   poikilitic  flakes  are  the 


most  connnoH  form.  Zircon,  sphene,  apatite,  and  mafrnet- 
ite  are  abundant   accessory  minerals. 

Lakeview  Mountain  Tonalite 

The  Lakeview  ilountaiu  tonalite  is  fouiul  in  an  ex- 
tensive, continuous  area  in  the  north-central  part  of  the 
i|uadram;le  and  in  one  body  on  the  western  edge.  Al- 
though Hour  has  been  reported  to  the  south  or  east  it  is 
fairly  common  to  the  west  and  northwest.  It  ap])ears  to 
be  youuiicr  than  the  Green  Valley  tonalite,  and  Larsen 
n94S.  p.  .-)8)  fouiul  it  to  be  older  than  the  Honsall 
tonalite.  In  the  area  here  described,  its  contacts  with 
rocks  other  than  the  Green  Valley  tonalite  are  ]ioorly 
I'xposed,  hence  no  definite  age  determination  could  be 
made. 

The  texture  of  the  Lakeview  Mountain  toiuilite  is 
phanerocrystalline,  hypautomorphic  granular  with  aver- 
age grain  sizes  of  2  to  o  nun.  The  tonalite  is  distinguished 
b.v  its  very  white  feldspars  and  clean-cut  ferromagnesian 
minerals  which  are  commoidy  euhedral.  The  amount  of 
hornblende  usuall.v  ecpials  or  exceeds  that  of  biotite;  in 
this  respect  the  Ijakeview  Mountain  tonalite  diifer.s  from 
the  other  tonalites.  Plagioclase  is  the  most  abundant  min- 
eral and  makes  up  at  least  half  of  the  rock.  It  ranges 
from  An.-is  to  Auj.,.  Orthoclase  appears  in  nearly  all  sec- 
tions but  seldom  exceeds  5  j>ercent.  Quartz,  with  minute, 
randomly  oriented  inclusions  makes  up  about  one  fourth 
of  the  rock.  Hornblende  is  mostly  automorphic  in  the 
l)ri.sm  zone  and  averages  10  percent  of  the  rock.  Biotite 
occurs  as  large,  sonu'times  pseudo-hexagonal  plates.  Epi- 
dote,  formed  by  saussiu-itization,  but  also  appearing  as  a 
primary  mineral,  is  widespi-ead  and  composes  up  to  2  or 
3  percent  of  the  rock.  Sphene,  apatite,  and  zircon  are 
the  usual  accessories. 

Residual  boulders  of  ilisiiitegration  characterize  the 
Lakeview  Mountain  tonalite  terrain.  Such  boulders  range 


I'HOTO   (i. 
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Residual  boulder.s  produced  by  weathering  of  Lakeview  Mountain  tnualitf.  E.\|ii 
aiont;  Higliwa.v  79  ea.st  of  Lake  Henshaw.  Photo  by  R.  M.  Stetcart. 
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up  to  a  fow  tiMis  of  foi^t  in  diamctei-  and  are  sui-roiiiult'd 
l)y  larfre  (iiiaiititics  of  trniss.  Structui'os  are  not  i)roiiii- 
ni'iit  ill  tlie  Ijal\e\ic\v  ilouiitain  toiialite  exeopt  aloiio; 
some  contacts  wliere  a  gneissose  appearance  results  from 
streakin<>  of  dark  inclusions.  Joint  systems  are  locally 
distinct,  as  in  the  area  west  of  Ballena. 

Bonsall  Tonalite 

The  Bon.sall  tonalite  was  named  hy  Hurlbnt  (1935), 
who  described  its  occurrence  in  the  San  Luis  Rey  quad- 
rangle. The  Ferris  (|uartz  diorite  and  Val  Verde  tonalite 
are  considered  e(|uivalent  to  the  Bonsall,  whieh  is  i)rob- 
ably  the  most  extensive  rock  of  the  Peninsular  Ranjires; 
however,  exposures  cover  less  than  'i  percent  of  the  Santa 
Ysabel  ((uadi-anji'le.  The  dominant  rock  type  is  medium- 
<i:rained  and  lif^ht  gi'ii.v  ;  in  places  it  is  massive  but  com- 
monly it  exhibits  marked  bandinji-  as  the  result  of  parallel 
orientation  of  minerals  and  the  streaking  of  dark  inclu- 
sions. This  bandintr  is  not  as  apparent  within  the  Santa 
Ysabel  quadrangle  as  in  most  other  areas.  A  nearly 
ma.ssive,  leucocratic  tonalite  with  somewhat  finer  grain 
is  grouped  with  the  typical  Bonsall  tonalite. 

Zoned  plagioclase  constitutes  at  least  50  i)ercent  of  the 
rock.  Rarely  tliis  i)lagi<)elase  ranges  up  to  (i5  jiercent  of 
the  rock,  and  the  quartz  decreases  in  jiroportion.  The 
range  in  composition  is  from  An;!,-,  in  the  leucocratic  type 
to  All.-,,,  in  the  melauoeratic  types.  Oscillatory  zoning  is 
nearly  universal,  and  very  calcic  cores  are  common. 
Ortiioelase  is  widespread.  Myrmekitic  intergrowths  i-e- 
]ilace  parts  of  some  grains  of  this  mineral.  Hornblende 
makes  up  approximately  10  i)ercent  of  the  noi-mal  rock 
but  is  rare  or  lacking  in  the  leucocratic  variety.  Biotite 
is  always  present,  making  up  as  much  as  15  percent  of 
the  rock.  About  20  to  25  percent  of  most  specimens  con- 
sists of  anhedral  grains  of  quartz  with  sharp  to  slightly 
nndulatory  extinction.  Pyroxene  is  notably  rare  except 
in  melauoeratic  ])hases  whei-e  its  presence  probably  indi- 
cates assimilation  of  gabbroic  matei-ial.  Sphene  is  the 
most  abundant  accessory;  and  some  crystals  are  as  large 
as  3  to  4  mm;  the  mineral  is  not,  however,  universally 
]iresent.  Apatite  and  zircon  are  more  widespread  acces- 
sories. 

Emplacement  of  Batholithic  Rocks 

Inasnuich  as  this  study  covers  but  a  small  jiart  of  the 
batholith,  the  conclusions  stated  below  should  be  consid- 
ered tentative  and  not  necessarily  generall.v  applicable 
to  the  entire  batholith. 

Enijilacement  of  the  gabbro  in  the  Julian-Cuyamaca 
region  may  possibly  have  been  b.v  forceful  injection,  as 
indicated  by  the  manner  in  which  the  schist  wraps  around 
the  gabbro.  Other  features,  however,  are  not  compatible 
with  such  a  process :  the  gabbro  is  unusuall.y  massive, 
even  at  contacts,  and  sehistosity  of  the  metamorphic 
rocks  is  no  more  prominent  at  contacts.  Furthermore, 
gabbro  bodies  in  other  parts  of  the  quadrangle  apjiear  to 
crosscut  sehistosity.  Emplacement  by  assimilation  is  im- 
probable in  view  of  the  lack  of  contamination.  Although 
there  are  variations  in  com|)osition,  they  are  not  syste- 
matically related  to  contacts  or  to  type  of  country  rock. 
The  high  density  of  the  gabbro  as  compared  with  that  of 
the  older  rocks,  and  the  absence  of  stoped  blocks  are 
factors  against  the  hypothesis  of  stoping. 


Tiie  two  small  areas  of  (ireen  Valley  tonalite  may  have 
been  emplaced  by  forcing  aside  the  pre-batholithic  com- 
plex, as  the  western  area  is  part  of  a  nearl.v  circular, 
boss-like  intrusicni  with  concenti'ie  schist   bodies. 

It  has  been  suggested  ( Merriam  1!I4(),  p.  3(iH  )  that  the 
Lakeview  Mountain  tonalite,  on  the  boundary  between 
the  Santa  Ysabel  and  liamona  quadrangles,  was  emplaced 
by  ring  fracture  stoping.  However,  this  process  could 
not  have  occurred  in  the  ease  of  the  large  irregular  mass 
southeast  of  Lake  Ilenshaw.  There  the  crosscutting, 
somewhat  blocky  outline  of  the  inti-nsion  suggests  i)iece- 
meal  stoping,  although  inclusions  that  might  be  stojx'd 
blocks  are  rare.  The  very  unifoi'in  comi)osition,  the  ab- 
sence of  non-igneous  minerals,  and  the  sharji  contacts 
rule  out  the  possibility  of  ein)ilaceinent  b>-  any  process 
related  to  assimilation. 

The  Bonsall  tonalite  is  characterized  by  abundant 
inclusions  that  are  generally  streaked  iiarallel  to  and 
more  numerous  near  contacts  with  older  rocks.  Thus 
some,  and  jiossibly  most,  of  the  space  for  injection  of 
this  tonalite  was  gained  by  stoping.  The  manner  in 
which  older  structures  are  truncated  by  the  Bonsall 
tonalite  rides  out  emplacement  by  distension  of  wall 
rock. 

To  summarize :  evidence  for  emplacement  by  forceful 
injection  is  generally  lacking,  although  locally  this 
process  may  have  furnished  some  s])ace.  Processes  such 
as  melting  or  re]ilacement  were  probably  not  active, 
considering  the  sharjuiess  of  contacts  and  lack  of  miner- 
alogical  and  chemical  correspondence  between  wall 
rock  and  intrusive.  Stoping  was  probably  effective  in 
emplacing  some  of  the  tonalites. 

Quaternary  Sediments 

Continental  sediments  composed  of  gravel,  sand,  and 
silt,  older  than  the  alluvium  of  the  present  valleys,  form 
irregular  remnants  surroiuiding  the  basin  occupied  by 
Lake  Ilenshaw  in  the  northern  part  of  the  quadrangle. 
Such  deposits  are  also  widespread  to  the  northwest  in 
the  Temecula  area;  there  they  have  been  termed  the 
Pauba  formation  (Mann,  1955).  The  name  Pauba  forma- 
tion is  not  used  here,  for,  although  the  fanglomerates 
are  similar  in  most  respects,  there  is  no  way  of  corre- 
lating ages;  in  fact  evidence  indicating  the  age  of  the 
Santa  Ysabel  sediments  is  exceedingly  indirect  and  in- 
definite. 

Within  the  Santa  Ysabel  quadrangle  the  fanglomer- 
ates have  been  considerably  dissected,  and  presumably 
have  been  removed  from  large  areas.  Where  the  base 
of  the  formation  is  exposed  the  sediments  appear  to  lie 
directl.y  on  a  moderately  irregular  surface  of  batholithic 
rocks.  No  accurate  determination  of  thickness  could  be 
made,  but  continuous  exposures  ranging  in  vertical 
thickness  from  50  to  100  feet  are  common.  It  is  likely 
that  much  greater  thicknesses  are  present  nearer  the 
center  of  the  Lake  Ilen.shaw  basin,  but  this  portion  is 
outside  the  Santa  Ysabel  quadrangle. 

Lithology  of  the  formation  is  that  of  typical  alluvial 
fans  derived  from  crystalline  rocks  of  granitic  oi'  inter- 
mediate composition.  The  principal  rocks  present  are 
granodiorite,  tonalite,  aplite,  pegmatite,  quartzite,  and 
gneiss.  The  finer  grades  consist  of  fragments  of  rela- 
tively fresh  plagioclase,  orthoclase,  mierocline,  biotite, 
hornblende,  and  (piartz.  The  feldspars  may  be  exception- 
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ally  ahimdaiit  locall}',  especially  in  seetions  adjacent  to 
bodies  of  Lakeview  Mountain  tonalite,  where  the  sedi- 
ment has  nearly  the  same  composition  as  the  tonalite. 
The  term  arkose  would  be  applicable  to  this  part  of  the 
formation  (Temecula  arkose). 

Particle  sizes  ranpe  up  to  2  feet,  although  the  bulk 
(if  the  faiifilomerate  is  tnade  up  of  cobbles  and  pebbles 
with  sands  and  silt  interstitial  or  in  lenses.  The  larger 
(•lasts  are  Tnoderately  well  rounded  and  become  more 
abundant  in  an  eastward  direction. 

Stratification  is  generally  indistinct  or  absent  but 
cross  lamination,  cut-aiul-fill  structure,  and  similar  fea- 
tures are  prominent. 

The  source  of  the  faufrlomerate  was  no  doubt  the 
adjacent  hijihlands  of  iorneous  and  metamorphic  com- 
plex lyiuf,'  to  the  east  and  northeast.  The  conditions  pre- 
vailing- at  the  time  of  deposition  differed  from  those  of 
today,  for  removal  and  deposition  apparently  were  more 
rapid  because  of  greater  relief,  greater  precipitation,  or 
both. 

As  to  age,  the  fanglomerate  can  only  be  said  to  be 
post-Cretaceous  and  pre-Recent  alluvium.  However,  if 
it  is  c(iuivalent  to  the  Pauba  formation,  it  is  Pleistocene 
(Mann,  1955). 

STRUCTURE 

The  major  structural  features  within  Santa  Ysabel 
quadrangle  are  the  northwest-trending  faults;  minor 
features  are  the  joint  .systems,  schistosity.  and  gneissic 
structure. 
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Photo  0.  Trace  of  tlic  Klsiijini'  tnull  zone  follows  foot  of  mountain  along  south  shore  of 
Lake  Henshaw.  I'alomar  Mountains  in  lanse  at  far  right.  Carrizo  Creel;  flows  down  valley 
(also  along  fault  zone)  in  left  foreKround.  San  Luis  Key  River  flows  westward  from  Lake 
Ilenshaw   through   gap   in   center   Itaclvgronnd.    f'hoto   In/   J'.   M.   Stcirnii. 


Julian  Schist 

111  the  .Tiiliaii  scliist,  attitude  of  sehistosity — also  gen- 
erally that  of  tlie  beddiiio: — is  the  most  obvious  stnietui-e 
in  the  field.  The  dips  are  for  the  most  part  essentially 
vertieal  and  the  strikes  are  eommonlj'  parallel  to  eoiitaets 
and  to  long  dimensions  of  the  sehist  bodies.  The  bulk 
of  the  formation  follows  the  regional  northwest  strike, 
although  exeeptions  to  this  are  eommon,  particularly 
in  the  south  part  of  the  area  where  the  sehist  wrajis 
around  a  large  gabbro  body. 

igneous  Rock  Structures 

No  attemjit  was  made  to  map  in  detail  all  of  the 
various  primary  igneous  structures.  However,  even  a 
.sketchy  consideration  of  some  of  the  more  obvions  ele- 
ments is  enlightening.  Several  igneous  formati(uis  ex- 
hibit distinct  schlieren.  streaked  inclusions,  and 
segregations.  "Where  these  are  absent  the  rocks  often 
show  a  parallelism  of  tabidar  or  flak>-  minerals.  Ivocall.w 
joint  systems  arc  iirominent  enough  to  bi'  easily  ma])]ii'd 
and  included  in  the  structfiral  picture. 

Stonewall  (Jiiniiz  Duirtic.  The  Stonewall  quartz  dio- 
rite  exhibits  <juite  distinct  structures,  chiefly  the  plat>- 
arrangement  of  schlieren  or  inclusions  of  schist.  The 
latter  are  widespreatl  and  range  from  hand-siiecimen 
size  to  streaks  large  enough  to  map.  Locally  the  rocks 
are  gneissose  to  schistose.  There  is  considerably  more 
detail  than  can  be  shown  on  the  accompanying  map. 
Attitudes  rarely  can  be  determined  accurately,  but  near- 
vertical  dips  are  the  rule.  Strikes  parallel  those  of  the 
schist  but  may  be  crossed  by  batholithic  rocks. 

Lake  view  Mouniuin  Tonalite.  The  Lakeview  ^Moiui- 
tain  tonalite  is  massive  over  wide  areas  but  shows  a  dis- 
tinct systematic  structure  in  the  small  area  west  of 
Ballena.  Here  streaked  dark  inclusions  parallel  nearly 
all  contacts.  Platy  inclusions  are  essentially  vertical 
Vertical  joint  plaru's  are  both  parallel  to  and  normal  to 
some  contacts. 


Boiisall  Toualilc.  Characteristically  the  Bonsall  tonal- 
ite contains  abundant  inclusions  most  of  which  are 
streaked  or  platy  parallel  to  contacts  with  older  rocks. 
In  the  Santa  Ysabel  quadrangle,  inclusions  are  not  so 
abundant,  although  some  idea  of  the  strtictnre  can  be 
gotten  from  them. 

All  other  igneous  rocks  in  the  area  are  massive  or 
possess  oidy  local  or  unsystematic  structures. 

Faults 

The  evidence  for  faulting  is  largely  indirect  in  Santa 
Ysabel  ((uadrangle.  because  <lisplacement  in  the  batho- 
lithic rocks  is  difficult  or  imjjossible  to  detect.  Further- 
more, the  strikes  of  most  of  the  schist  bodies  more  or 
less  parallel  the  faults.  The  massive,  jioorly  bedded 
nature  of  the  younger  sediments  renders  them  useless 
in  measuring  displacements.  Crushed  zones  are  rarely 
exposed  in  any  of  the  rocks.  However,  fairly  good  evi- 
dence for  faulting  lies  in  the  extensive  alignment  of 
springs  and  straight  streaks  liaving  a  shallow  water 
table.  Such  streaks,  although  in  arid  and  semiarid  cli- 
mate, support  rows  of  oaks,  willows  and  swamp  grass- 
lands. Physiographic  e\idence  is  jilentiful,  but  other 
structures  such  as  joints  and  sehistosity  may  account 
f(U'  many  of  the  same  features, 

Elsiiiiin  Fault  Zi/iu .  The  Elsinore  fault  zone  can  be 
traced  almost  continuously  to  the  type  locality  near 
Elsinore.  In  the  Santa  Ysabel  (luandrangle,  it  is  marked 
by  springs  along  the  south  side  of  Lake  Ilenshaw  and 
beyond  the  A'olcaii  Indian  School.  In  Banner  Canyon, 
a  row  of  small  ofl'set  spurs  marks  its  position.  The  term 
zone  is  believed  to  be  appropriate,  for  the  fault  exhibits 
a  braided  (ilan  with  several  mappable  subparallel 
branches.  The  ty]ie  of  displacement  is  not  readily  appar- 
ent. There  is  a  high  scarp  on  the  southwest  side  of  Lake 
Ilenshaw,  whereas  Volcan  Motintain  stands  high  on  the 
northeast    side  of  the  /one.    This   cotdd   residt    from   dif- 
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Photo   1(1.     Truce   of   KlsiiKirc   l';uilt   /.(me   ddwii    I'.aniicr   ("iin.vnii    into   Rudrinnez   Can.von. 
(Ji-Miiitc  Mnmitiiin  ill  I'.ir  cciifcr.  Offset  spurs  in  left  oenti-r.  I'liota  Inj  li.  M.  Slcunrt. 


fcreiitial  movenient  of  sevtn-al  blocks  separatml  from  one 
aiKitluT  by  faults  transverse  to  tbe  Elsinore  fault  zone. 
Another  e.\])lanation  eould  be  movement  with  a  lai'^e 
horizontal  i-omiionent. 

Sail  FiUpr  Fault  Zone.  The  San  Felipe  strueture 
lies  alonj;  tlie  east  side  of  San  Felipe  Valley  and  prob- 
ably has  been  an  important  faetor  in  the  formation  of 
the  valley.  Near  San  Felipe  it  resembles  the  Elsinore 
fault  zone  in  its  braided  nature,  but  elsewhere  it  appears 
to  be  a  simple  fault.  Offset  streams  indicate  right  lateral 
movement  for  this  fault,  althoup-h  the  amount  of  move- 
ment is  not  determinable.  Pleistocene  sediments  in  San 
Jose  Valle.v  have  been  cut  and  the  water  table  raised 
on  the  upper  side,  as  evidenced  by  sprins's  alonji'  the 
faidt  outcrop.  San  Felipe  fault  can  be  traced  southeast- 
ward into  the  Borreg:o  and  Cuyapaipe  quadrangles,  and 
nortlnvestwai'd  through  the  San  Jose  Valle\'. 

Miscclluiif oiia  Fniilts.  The  west  side  of  San  F'elipe 
Valley  is  probably  bounded  by  a  fault,  although  evi- 
dence is  largely  physiographic.  Aligned  springs  mark  its 
southern  einl  near  Banner.  This  may  be  considered  a 
branch  of  the  San  Felipe  fault,  but  its  movement 
appears  to  be  more  vertical  than  horizontal. 

Physiograi)hic  features  suggest  that  a  northeastwartl- 
striking  fault  may  bound  the  noi'tlnvest  end  of  Volcan 
Mountain,  where  it  joins  San  Jose  Valley  and  Tjake 
Ilenshaw. 

Several  short  faults  parallel  to  the  regitinal  structures 
were  mapped.  They  may  be  branches  of  the  two  ma.jor 
fault  zones.  One  bounds  the  north  end  of  Santa  Ysabel 


Valley  and   continues   northwestward   to  Mesa   Grande. 
Others  lie  in  the  Volcan  Mountain  region, 

PHYSIOGRAPHY 

That  the  Peninsular  Ranges  present  several  physio- 
graphic problems  has  been  recognized  by  nearly  all  who 
have  worked  there.  Completely  satisfactory  .solutions  to 
these  problems  have  not  been  published.  Most  of  the 
work  has  been  of  reconnaissance  type  over  large  areas; 
or,  if  detailed,  it  has  covered  too  small  a  portion  of  the 
whole  area.  The  present  study  falls  in  the  latter  cate- 
gory, and  although  features  representative  of  most  of 
the  problems  are  found  in  the  Santa  Ysabel  quadrangle, 
a  wider  investigation  is  needed  to  obtain  satisfactory 
solutions  to  several  problems.  Consequently,  the  follow- 
ing discussion  is  intended  merely  to  point  out  the  gen- 
eral elements,  together  with  aii.v  details  exhibited  in 
Santa  Y.sabel  (|uadraiigle  which  pertain  to  the  problems. 

The  major  topographic  featui-es  of  Santa  Ysabel 
quadrangle  are  largely  determined  by  structure.  The 
principal  mountain  masses  and  intervening  valleys  are 
the  products  of  faulting.  San  Felipe  Valley,  San  Jose 
Valley,  and  probably  ]\Ionteznma  and  Santa  Ysabel  Val- 
leys are  structural,   graben-like   features. 

Smaller  topographic  features  are  related  to  jointing, 
schistosity,  contacts,  and  minor  faults. 

Structural  controls  are  .so  strong  as  to  obscure  other 
influences.  For  example,  differential  resistance,  while 
important  in  some  parts  of  the  batholith,  is  of  distinctly 
secondary  importance  in  this  region.  In  general,  gabbro 
is  noticeably  more  resistant  and  forms  peaks,  whereas 
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scliist  (unless  it  is  a  tliick-bcdclcd.  (iiiarlzosc  type), 
(irceu  Valley  tonalite.  and  Lakeview  Mountain  tonalite 
at'e  less  resistant.  The  massive  Stonewall  iniart/,  diorite 
is  moderately  resistant. 

Draiua^'e  patterns  are  typically  dendritic  in  iriassive 
rocks  sncli  as  the  tonalites.  fiahbi'o.  and  much  of  the 
Stonewall  (piartz  diorite.  However,  the  principal  lines 
of  drainay-e— ^sueh  as  Carrista  ("reek,  Cai'rizn  Creek, 
lianner  Canyon,  Uo(lri<;uez  Canyon  and  probably  Mata- 
jiiial  Vallej'  and  Chariot  (^anyon — have  patterns  related 
to  faults,  or  lines  of  jirobable  faultiiifi:.  Although  Buena 
\'ista  and  San  Ysidi'o  Creeks  lie  in  a  stronji'ly  fa\ilted 
section,  they  traverse  easily  eroded  faniilomerate,  and  so 
have  developed  simple  dendritic  patterns. 

Numerous  other  streams  have  prominent  sti-ai}i'ht 
stretches  in  their  pattei-ns.  This  may  result  from  fault- 
inij-  in  some  instances,  to  straight  joints  or  schistosity 
in  others.  Jointing  and  schistosity  are  the  dominant 
controls  in  the  San  Diego  River,  Dye  Canyon,  and 
smaller  streams  in  this  vicinity. 

Santa  Ysabel  Creek  is  apparently  an  exception  to  the 
rule  of  structural  control.  Although  a  short  section  of 
otie  branch  follows  the  Elsinore  fault,  and  the  west  end 
follows  a  contact,  the  creek  meanders  across  the  Elsinore 
fault  and  other  pi'ominent  structures.  It  is  one  of  the 
largest  through-going  streams  and  probalily  was  able  to 
maintain  its  course  regardless  of  faulting. 

Throughout  the  quadrangle  are  scattered  areas  of 
relatively  low  relief  composed  of  rolling  hills  and  slug- 
gish di-ainage.  These  include  the  central  portion  of  the 
Santa  Ysabel  Indian  Reservation  on  Volcan  Mountain, 
the  section  traversed  b.v  the  road  to  INIesa  Grande  on 
the  west  edge  of  the  quadrangle.  Spencer  Valley,  and 
several  smaller  unnamed  valle.\'s.  These  correspond  more 
or  less  to  Everhart's  (1951,  p.  108)  "meadows"  and 
originated  in  vario>is  ways.  Some  may  be  situated  in 
easily  weathered  and  eroded  rock  surrounded  by  more 
resistant    rock    types.    Others    may    I'epresent    i-emnants 


ol'  an  old  erosion  surface.  Although  there  may  be  little 
01-  no  correspondence  in  elevations,  this  can  be  explained 
b,v  faulting. 

All  the  major  drainage  lines  are  characti'rized  by  nu- 
merous deviations  from  the  ideal  concave  uj)ward  profile. 
iS'ick  points,  although  present,  are  less  common  in  Santa 
Y.sabel  (juadrangle  than  elsewhere  in  the  Peninsular 
Ranges,  because  of  the  lack  of  contrast  in  I'esistance  of 
the  formations. 

Some  of  the  outstanding  irregularities  in  long  |)rofiles 
have  resulted  from  faulting.  Thus  Santa  Ysabel  Creek 
ajid  several  unnamed  streams  begin  with  relatively  low- 
gradients  in  the  Volcan  area  but  soon  plunge  down  the 
steep  Elsinore  fault  scarps  to  the  west,  then  resume  low 
gradients  as  they  traverse  the  lowlands. 

GROUNDWATER 

Groundwater  is  one  of  the  most  impor-tant  natural 
resources  of  Santa  Ysabel  (|uadrangle,  and  the  present 
trend  is  Toward  even  greatei-  iinpoi-tance.  (ii'oundwater 
resources  of  parts  of  the  quadrangle  have  alreadv  been 
described  by  Ellis  and  Lee  (1919). 

l^V;H  Jc;.sf  Vullcii  i  Laki  fl<  iishaw) .  San  Jose  Valley 
has  an  area  of  about  '.]'2  scpiare  miles,  much  of  which 
lies  within  the  Santa  Ysabel  ipiadrangle.  It  is  roughly 
rectangidar  in  plan  and  is  bounded  on  all  sides  by 
granitic  mountains.  Depending  upon  the  precipitation 
of  the  current  year  and  other  factors,  as  nuich  as  half 
of  the  basin  is  covered  with  waters  of  the  artificial  Lake 
Ilenshaw.  The  exiiosed  portion  is  underlain  by  Recent 
alhiviuni  aiul  Pleistocene  gravels  to  a  depth  of  200  feet 
or  mori'.  These  sediments  have  slight  basinward  dips, 
especially  those  in  the  northeastern  sector.  Because  much 
of  the  drainage  lies  in  this  portion,  the  conditions  are 
favorable  for  recharging  the  underground  reservoii-  of 
the  valley.  The  water  table  has  always  been  shallow, 
geiierallv    10   f(>et  or   less.   Numerous   northwest-striking 
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I'lioio   11.      Elsinore  fault  zone  in  Bniiiicr  ami  KodriKucz  C.-in.vons  as  seen   finin   .luliaii    Ricl;;f.    Uaiicliitd  mine   is   in   flat   of  HoilriKue/. 
Can.viin    Ijeliiw    (Inniite    McmrHaiii    al    rit:lil.    San    Felipe    \'alle,\    e.xtenils   mirtliwaiil    in   left    einitei'.    I'hotn   hii   II.    1/.   Slrirtirl. 
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faults  have  brought  tlie  water  table  to  the  surface  in 
many  plaees.  Warner's  Hot  Spriufis  was  i)ro(lueed  in  this 
way. 

In  19.')!  the  owners  of  Lake  Ilenshaw  drilled  a  number 
(if  wells  in  the  upper  part  of  the  basin;  the  water  was 
pumped  intd  the  lake  to  augment  the  aeeunnilation  from 
surface  nuiotf. 

Sail  Ysidro  and  Buena  Vista  Creeks  are  tributaries 
to  the  main  San  Jose  Valley.  Groundwater  from  San 
Ysidro  Mountain  and  ^Montezuma  Valley  passes  down 
this  drainat;e  and  is  locally  broujiht  to  the  surface  by 
faultintr.  There  is  every  indication  that  fairly  productive 
water  wells  could  be  drilled  in  this  area. 

Montezuma  Vallcn.  Montezuma  Valley  is  underlain 
by  a  thin  layer  of  alluvium  coverinp'  an  irregular  bed- 
rock surface.  It  is  bounded  on  the  north  by  the  San 
Ysidro  Mountains  which,  rising  2,()()()  feet  above  the 
valley,  make  the  only  important  contribution  to  the 
groundwater  of  the  valley.  Due  to  the  bedrock  con- 
figuration, characterized  by  the  trough  of  San  Ysidro 
Creek  along  the  north  side  of  the  valley,  the  runoff 
from  San  Ysidro  Mountains  does  not  reach  most  of  the 
valley  in  ajipreciable  (piantities.  Inflow  to  the  water 
table  is  very  meager  exce)>t  in  the  northern  part  of 
the   valley. 

Faults,  which  are  probably  the  contin\iation  of  those 
producing  the  springs  at  "Warners  and  vicinity,  pass 
through  Montezuma  Valley  bringing  water  to  the  sur- 
face at  a  few  places.  Several  springs  along  the  foot  of 
San  Ysidro  Mountain  probably  result  from  faulting. 

Bedrock  in  Montezuma  Valley  is  probably  largely 
Bonsall  toiialitc  which  is  a  favorable  formation  for  the 
drilling  of  laterals.  Such  wells  are  most  likely  to  be 
successful. 

Santa  Y.saljcl*  Appreciable  ipiantities  of  ground- 
water are  limited  in  Santa  Ysal)el  valley  to  the  area 
adjacent  to  Santa  Ysabel  Creek.  There  the  alluvium  may 
be  as  much  as  100  feet  in  thickness.  The  How  of  surface 
water,  which  fluctuates  widely,  is  the  chief  factor  gov- 
erning the  yield  from  this  alluvium.  Elsewhere  in  the 
valley  bedrock  is  shallow,  its  cover  is  largely  relatively 
imiiervious  residual  material,  and  conditions  are  gener- 
ally unfavorable  for  productive  wells.  A  minor  fault 
along  the  north  end  of  the  vallc.x-  i)ro(luccs  a  row  of 
small  si)rings. 

San  Felipe  Vallaj.  San  Felijie  Valley  has  an  area 
of  approximately  20  .square  miles.  It  appears  to  have 
been  formed  structurally  as  a  roughly  triangular  graben 
bounded  on  the  east  by  the  San  Felipe  fault.  The  high 


No  name  indicated  on  topograpliic  map  ;  this  is  tlie  valley  occupied 
by  Santa  Ysabel  Creek  and  the  town  of  Santa  Ysabel. 


ai-ca  to  till'  west  and  southwest,  that  is,  Volcan  Moun- 
tain, .Julian,  and  Julian  Ridge,  constitutes  the  chief 
source  of  surface  and  subsurface  water  for  the  valley. 
Banner  Creek,  entering  from  the  southwest,  varies  in 
volume  but  is  perennial  and  seldom  flows  less  than  one 
second-foot.  San  F'elipe  Creek,  flowing  southward  from 
the  north  end  of  the  valley,  is  intermittent.  Extensive 
alluvial  fans,  dipjiing  steeply  in  their  ujiper  jiortions, 
emerge  from  canyons  on  Volcan  Mountain.  As  the  an- 
nual precipitation  in  these  mountains  averages  more 
than  30  inches,  this  is  an  ideal  situation  for  recharging 
the  groundwater  reservoir. 

The  water  table  is  shallow  throughout  most  of  the 
valley.  This  has  been  noted  in  the  few  small  wells  ami  is 
also  indicated  by  vegetation  such  as  willows,  cotton- 
woods,  and  swamjiy  grasslands. 

GEOLOGIC    HISTORY 

The  earliest  event  recfirded  in  the  geologic  history  of 
Santa  Ysabel  quailrangle  is  the  deposition  during  the 
Triassic  (?)  of  a  series  of  sediments,  principally  ter- 
rigenous, but  containing  some  volcanics,  which  are  now 
rejireseiited  by  the  metamorphic  rocks.  The  sediments 
were  metamorphosed  aiul  complexly  intruded  by  the 
Stonewall  ((iiartz  tliorite  and  related  rocks.  The  date 
of  this  intrusion  is  tentatively  placed  in  the  Jurassic. 
The  whole  comjilex  was  then  sub.iected  to  a  period  of 
regional  metamorphism  of  intensity  ap])roximately 
equivalent  to  that  of  the  me.sozone. 

In  the  Upper  Cretaceous,  batholithic  rocks  were  em- 
placed  :  first  gabbro,  then  Green  Valley  toualite.  Lake- 
view  Mountain  toualite,  and  Bon.sall  toualite,  in  that 
order.  In  some  (lortions  of  the  Peninsular  Ranges  out- 
side the  Santa  Ysabel  (piadrangle,  batholithic  invasion 
continued,  emplacing  several  granodiorites  and  t(uartz 
monzoiiites. 

Although  the  geologic  record  from  Cretaceous  to 
Pleistocene  is  missing  in  Santa  Ysabel  (piadrangle,  sedi- 
ments in  the  nearby  Ramona  and  El  Cajon  quadrangles 
indicate  almost  complete  deroofing  of  the  batholith  by 
upper  Eoi'cne  time. 

Coarse  Oligocene  (  ?)  breccias  in  the  adjacent  Borrego 
(piadraiigle  suggest  that  the  Santa  Ysabel  area  was 
elevated  at  that  time. 

During  the  Pleistocene  (  ? ) ,  fanglomerates  accumu- 
lated in  parts  of  the  Peninsular  Ranges,  the  particular 
position  and  thickness  being  controlled  by  faulting 
which  created  basins.  Faulting  has  continued  to  the 
present  and  has  been  the  dominant  factor  in  producing 
the  existing  topography.  This  was  accomplislied  directly 
by  the  relative  elevating  of  some  sections  and  depressing 
of  others,  and  indirectly  by  the  dis.section  made  jiossible 
by  rejuvenation  of  streams. 


MINES  AND  MINERAL  RESOURCES  OF  SANTA  YSABEL  QUADRANGLE 
SAN  DIEGO  COUNTY,  CALIFORNIA 

I:y  liu:HAi:u  .M.  Stkwakt  " 

OUTLINE  OF  REPORT  The   nortlicnuiiost    district    within   the   qnadranfrle   is 

^9^  the  Rice  or  Montezuma  district  on  the  southern  sh)pes 

.                                                                                 .7i  of  the  Sail  Ysiilro  Mountains  north  of  Montezuma  Val- 

.,|  le\-.  .liihaii  sc-hist,  Stonewall  (|uartz  dionte,  and  mixed 

\'i'  "-n                                                                                       "-1  rocks — a  complex  of  Julian  schist  and  Stonewall  (juartz 

'  .'                                                                                   _            2.-,  dioite — undei-lie  the  area;  but  most  of  the  frold-bearinfr 

,„    '                                                            '"                           .,-  (luartz  veins  are  enclosed  in  the  metamorphic  rocks.  The 

...     ,,                                                                                     .-,-,  veins  are  di.scordant  with  the  enclo.sin<;'  rocks  ami  have 

,.,.,,.,                                                .,-,  a  general  strike  of   X.  bo^    F..  and  a  dip  ot    /0°  NW. 

I.i^r  1)1  mines  iiiid  miiK'nil  (loposits   __                       — i  .,   ,           ■                   ,                     •        i             ,                              .     ,          i 

Although  several   properties  have  been  prospected  and 

Illustrations  exjilored,  oiilv  oiic  has  been  extensively  developed.  Work- 

I'iKiire  1.     ]>i:i);i;imniatu-  skt-teh  ..f  a  iiiiait/.  roll  striietiirc  in  iii^s  oil  this,  the  Montezuma  mine,  reached  a  maximum 

schist 23  de])th  of  2.'i()  feet.  The  amount  of  production,  althoufrli 

I'll.. I'.    I.     <;i.i(lcn  Chariot  mine  in  Chariot  Can.von 2:^  Hot  detpmiiiied,  was  probably  small.  A  mill  oil  the  prop- 

•J.     Ij.'uuhito  mine  in  Koilrifjura  Can.von  flat 2'J  c-ty  was  destroyed  by  fire  ill   1913. 

:{.    Traoi-  of  worl<inf;s  on  Read.v  Relief  mine  in  Chariot     ^^  rp|^p  Grapevine  district,  in  Grapevine  Canyon  south  of 

(  anvon V""""    ""  Moutezuiiia  Vallcv,  contains  onlv  one  propertv  on  which 

4.      Vern^a     marble    ,,uarr.v    o„    sonth    slope    of    ban  sionificaut    amount    of    WOrk    has    been    doiie    —    the 

isidro  Mountains -4  •         '-.                           .           ,r,i            -                      •             i      i    •       i 

-      ,.,    I       f        11      .  -I-             1        „                            "s  (irai)eviiie   Star  mine.    The   mine   area   is   underlain    bv 

.1.     Hloeks  of  marlile  at   \  erru(,'a  deiiosit -4  '"i                       ..,,-,.                          ,                 i.     i 

mixed  rocks;  it  is  only  a  short  distance  southwest  ot  the 
contact  between  the  mixed  rocks  and  Bonsall  tonalite. 

INTRODUCTION  Exploration  on  the  principal  vein  has  been  shallow,  and 

The  o(,],i  deposits  of  the  Julian  district  have  been  the  production   ]irobal)ly  neoli<>ible. 

most    imjiortant   mineral   resource   in   the   Santa  Ysabel  .  t  ,  ■  ^ 

quadranole.  The  oreatest  amount  of  fiold  was  produced  "''  •/'''"'"  Z^.'-^"'"''-  The  Julian  distr.c  encompasses 
here  durino-  the  period  1870-80.  Marble,  chietlv  as  di-  L-hieHy  tlio.se  mines  -rouped  within  a  relatively  narrow 
mension  .stone,  has  been  produ<-ed  but  the  deposits  have  -;>-'P  «bout  <  miles  lon^  that  extends  northwestward 
lono-  been  idle  *^'''""  ^'"^  '^'•'""t.^'  <>f  the  Golden  Chariot  mine  in  Chariot 
Despite  the  presence  of  nickel  ore  in  the  Julian  dis-  t'«",y'">  V-'^'  I>«""!^'-  «'»'  thence  curves  somewhat  more 
trict.  the  proved  reserves  are  small  and  no  commercial  to  the  west  to  a  point  about  a  mile  northwest  ot  Julian, 
production  has  been  made.  Deposits  of  lithium  minerals  ■},  t^-.^  '">'"'-•  'i.'f  "'  }\^  Julian  district,  are  sparsely 
ami  of  wollastonite  are  known  within  the  quadranple  distnbnte.l  outside  ot  this  strip.  These  include  -old  de- 
but have  not  been  of  commercial  si^rnificance.  An  area  I'osits  that  lie  eas  .  southeast,  and  south  of  Banner,  and 
in  the  northeastern  part  of  the  .luadranolc  is  beiiio  inckcliterons  pyrrhotite  deposits  southeast  of  Julian.  The 
.•xpl.ircl  tor  de,,osits  of  tunosten  ore,  but  other  miiiino  St.mewall  mine  south  of  C  uyamaca  Lake  in  the  C  uya- 
a.-tivitv  is  jreneiallv  limited  to  the  performance  of  re-  '"!'«'  •^'^"!'  '""■•<•  ^^'T''}  H-  f  ,'"  '.  f"  ^l""' 
quired"  assessment  work.  '■•'"f-  >"."  '^  ^"•">'  ''^  the  Santa  \  sabel  quadranole    The 

approximate   boundary   line  or   the   Julian   district   was 

MINERAL  DEPOSITS  defined  ill   1881    (Hanks  1886,  pp.  83-84)  ;  the  greatest 

Gold  part  "f  the  district  lies  within  the  quadrangle.  The  most 

,,     ,          .    .            -.1  ■      .1      o      .      A-     1    1           1  i-,-cc)it  description  of  the  peologv  of  the  mineral  dejwsits 

.\  list    111    the    iiiinino-   within    the    S;iiita    Vsabel    quad-  ..       .'      .     ,.     .    ,       -r>          n       cinQi      .       •}^)^  •}-<> 

,      ,               ^        ,    ^          ,.           ,,     ,         -^       .  ,,,         1  nt   the  district    is  that  bv  Donnellv   (1934,  pp.  331-.5K), 

lano  (■   has  centered   upon   the   ooUl   deposits.   Altlionpli  ,     ,,             i      i-  .i      t  n'      •         r  '„„,;„„   •     k...  a  ,,..„.. 

,7  ,        ,                         '     „           r        ■..     ■                  1  pl.  4i;  iiiiich  ot  the  lollowino-  (liscu.ssion  is  based  upon 

ccild   has  been   recovered  from  deposits  in  several  areas  j  •  .    .        .^ 

within    the    quadranole.    the    o-reatcst    concentration    of  "^  lepoi  •                                                                          ,  ,     ., 

I  ,      ■          1-     ..•       •    •     ..u      I    r       tj    i;.t„;,+    fii^  Lo(  c  oi,  (    (Cpcisits  were  <  iscovere(    subsequent  to  the 

oold  iiiineralizatimi  IS  111  the  Juliaii-Baniier  district,   ine  ■          ..     /           i         •.       i          r.  i             /.       i 

1        111                            u         K     ..    1  «„„,i   ..o  „i;.,;„„-  (qici;itiiin  nt    placer  tleposits  alon<r  Coleman  Creek  west 

several  o(,lil.h('ariiio-  areas  have  been  denned  as  iniiiin<;-  '.    ,    ,■        •        ,         •   •    •          i.   iir        ,       rm      i;     j.    i    i- 

,■  ,    •  ,           ,    T              1   •     ti      i;»   ,.  ♦,,,..     Ti;ii    ,1(110    ,1.,  I't    .  11  lan    in    the   viciuitv   ot    \\  vnola.    1  he   first   Julian 

districts  and  discussed  in  the  literature.  Hill   1  IMIJ.  pp.  ,•       •               x.       '   n           '      •      i         t-.  i              i- 

^■>l\    TJ1     I-  ,    1  ♦!              11  ,„;.,;„  ,    i;  t,.;  t.-    t,.„ot;,.,,.  fi,,.  ininini;  i  isirict   was  tormallv  or-ranized  on  hebrnary  ];>. 

130.  J31  I   listed  three  ooid  miiiino'  districts,  treatiiio'  tlic  -.in".       in.-.,-         ^o ,        ..iV     • 

liaiiner  ami  Julian  areas  as  .separate  .listricts.  ami  nam-  ^  ^'^'-  ^""1  ^^''-^  described  (  Hanks,    h.sb.  p.  hi )  as     B.-m- 

ino   the   Bice   district   as   the   third.    Merrill    (191(5.   pp.  nnig  <,ne  thousand  yards  west   of   Ilarrolds  Store  and 

648-649,  6O3-660)    named   an.l   separatelv   discussed   the  '■'•';'""^-  ""'.-^l'  ^.^  •"'•'■^  «"<    south  five  miles  and  four 

Rice    (Montezuma)    an.l    the    (irapevine    .listricts.    but  >'''''''. '''1   ',"   "i       ''     /.    ^■^''^'''\Pf}''l   ^ccn-der. 

^    1    .1      r>                   1    T   1-                                   r  «..;  t  The  first    ode  claims,  t he  Cieorjre   \\  ashmprton  and  Van 

treated    the   Banner   and    Julian   areas   as   (uie    district.  ,,;                   ,       .    i         t-,  i              oo   ^o-,^    t    »        ^  ■     .i 

T               1         .1      i>                   1    T    r              .     ...    „  o,.  „o  1,  ^^  ert.  were  located  on  Februarv  22.  IhfO.  Interest  in  the 

Inasmuch  as  the  Banner  and  Julian  areas  are  near  each  ' '.■                                    .     .       •           ,        ,.         ,         .    .  .  , 

,,              ,          ,    ■      1          •»     ,1    t    ,          ..,  *;  .,11,.  ..  ,i..t,..i  district  was  keen,  and  within  b  months  after  these  initial 

other  and  coiitani  deposits  that  are  uencticallv  related.  .  ,      ,   .         ,     ,   ,           t;i    i       -.i     n        r  *  •  » 

,                              11              •  1        1                                     I          11    1  1  isc(i\-eries     .)4    <•  ;imis   hai     been    filed    with    the    district 
lliev  are  o-enerallv  considered  as  one — cdiiimonlv  called 

the  Julian  district.  recorder.                           ,,,        .           .              ,.               ,. 
In  Auo-iist  18/0  a  o()|,|.bcanii.o-  vein  was  iliscovered  in 

'mnu-!"%rpumTM\on^^^^^^^^^      iV.'li'sT.  "'  "'"'"■''    •'"^'"""'■'■'■"   "'"'■  Chariot  Canyon    (or  San   F,-lipe  Canyon  as  it  was  then 
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I'TIOTO  1.     Goklen  Chiiriot  mine  in  Clnu-inl  Canyon. 


known)  and  named  the  Redman  after  one  of  it.s  dis- 
coverers. As  Redman  had  marked  his  claim  witli  a  small 
American  fla^',  the  name  Banner  was  piveii  to  the  small 
connuunity  nearby. 

Many  other  claims  were  soon  located  on  the  slojies  of 
Chariot  and  Banner  Canyons.  Two  of  the  more  pi'oduc- 
tive  mines  were  amonu'  the  last  to  be  discovered — the 
Helvetia  late  in  1870,  and  the  Golden  Chariot  in  Febru- 
arv  1871. 


Tlie  period  of  f>reatest  activity  in  the  Julian  district 
was  from  1870  to  1880,  and  the  annual  gold  production 
reached  a  peak  value  of  about  .fi500.000  in  1874.  Many 
of  tlie  mines  were  shut  down  by  1875.  and  the  famous 
Golden  Chariot  had  shut  down  by  1876. 

In  1888.  the  discovery  of  the  Gold  Kiiip:  and  Gold 
Queen  mines,  about  4  miles  soutlieast  of  Julian,  renewed 
the  ho])es  of  prospectors,  and  activity  was  resumed  at 
many  mines.   In  1895,  the  Elevada  and  Rancliito  mines 
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Photo  2.     Kanchito  mine  in  Rodriguez  Can.von  fiat.  There  i.s  a  five-stamp 
mill  between  dumps. 
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wore  (liscoven'd  ;  in  ISiKi  llip  Owens  mine  was  rco|iPiu'(l 
foi-  tlic  second  time. 

These  operations  were  short  lixi-d.  and  little  jrold  lias 
been  prodnced  from  the  district  durinfr  this  century. 
Considerable  exi>ioration  was  undertaken  at  the  (Jolden 
Chariot  mine,  stai-tin^:  in  l^i'I'-i.  and  aelivily  was  n-newed 
at  the  Ready  Heliet'  and  nearby  claims  during:  the  same 
period.  From  l!t2:}  to  VXi'.i  the  total  value  of  "rold  pro- 
duced was  .slightly  less  than  $4;i,()U().  I'lacer  operations 
accounted  for  about  10  percent  of  this  total.  The  value 
of  the  total  estimated  production  from  the  district  is 
between  $2.r)()().()()(l  and  A;i()()0.()(l(l.  Virtually  all  of  the 
recent  activity  has  been  in  the  performance  of  assess- 
ment work,  and  production  has  been  ne<rligible. 

The  most  important  soni'ces  of  p-old  in  the  district  are 
tlio.se  deposits  contained  wholly  or  partly  in  the  Julian 
schist :  the  <leposits  in  quartz  diorite  or  mixed  rocks  are 
fewer  in  niniiber  and.  with  the  exception  of  the  Kanchito 
mine,  much  less  iiroductive. 

The  L'old-bearing  (piartz  bodies  in  the  schist  have  been 
classitieil  b>'  Donnelly  i  l!i:U.  j).  :{.").j  i  on  the  liasis  of 
shape  as  h'nses.  lenticular  veins,  and  rolls. 

Lenses  are  abundant  but  individually  quite  small. 
commonly  bein<r  an  inch  in  width  and  a  few  inches  in 
length.  Individual  lenses  are  concrirdant  with  the  en- 
chasing schist,  but  they  are  fretpiently  arrang-ed  en 
echelon  along  both  dip  and  strike  of  the  schist.  Such  a 
lens  system  has  a  strike  and  diji  differing'  by  a  few 
degrees  from  the  attitude  of  the  schist.  Mo.st  of  the 
quartz  in  the  lenses  is  g'lassy  and  much  of  it  is  higrhly 
fractured,  and  shows  evidence  of  strain.  Native  <roid  is 
grenerally  the  only  ore  mineral. 

Most  of  the  gold  has  been  produced  from  lenticular 
veins.  The.se  normally  range  in  width  from  a  few  inches 
to  5  feet.  The  maximum  length  of  the  veins  is  not 
known   to   the   writer,   but   reports  suggest   tlial    a   singde 


I'lioio  3.  Trace  of  \vorkiiij;.s  on  Rr.-uly  Itf- 
lief  mini'  in  ("liaiint  C.inyon  near  Hannrr.  Jiiii<l 
of  mill    liuihlinK    in   left    fore>;roun(l. 


Fii;rRK  1.  DiaKrammatic  .sketch  of  a  quartz  roll  structure  in 
sclli^t.  Xol  to  .scale.  HnnKinK  wall  s<!ii<»  i>..i  <(i""  n  \^npif,!  t,,,,,, 
Doiiiirlh/  lO.ii,  p.  S.'ji;. 

vein,  exphjred  for  800  feet  by  workings  in  the  North 
Hubbard  mine  and  for  600  feet  by  Read.v  Relief  work- 
ino:s.  is  at  least  1400  feet  long:  (Tucker  1925.  p.  347; 
\'Xi9.  pp.  26-27).  However,  the.se  workinsrs  may  have 
explored  parallel,  closely  arl.iacent  veins  of  lesser  length. 
.Most  veins  are  iirobably  much  shorter.  The  veins  com- 
monly are  composed  of  bands  of  quartz  separated  by 
thin  films  or  layers  of  scliist  a  fraction  of  an  inch  in 
thickness.  In  general  the  veins  that  lie  northwest  of  the 
Ready  Relief  mine  are  en  echelon  in  plan. 

Associated  with  the  lenticular  veins  are  the  quartz 
bodies  with  roll  structures;  these  bodies  are  called 
"rolls"  by  Donnelly.  In  cross  section,  a  t.vpical  roll 
structure  shows  a  tabular  body  of  cpiartz.  concordant 
down  dip  with  the  enclosing  schist,  merging  into  a 
short  trough  which  transects  the  .schist,  changing  again 
to  a  tabular  body  concordant  for  a  short  distance  up 
dip:  then  conies  a  .short  transecting  saddle  followed  by 
a  tabular  body  extending  farther  down  dip.  A  single 
body  may  have  several  such  individual  rolls  down  dip. 
The  conformable  portions  ma.v  be  thicker  at  the  troughs 
or  .saddles,  and  the  combined  thicknesses  of  several 
closely  ad.jacent  limbs  may  be  as  great  as  20  feet.  One 
roll  was  followed  for  a  strike  distance  of  500  feet,  but 
most  rolls  range  in  length  from  20  to  100  feet.  Most  roll 
structures  extend  down  dip  only  several  tens  of  feet; 
a  few  extend  more  than  100  feet.  The  axes  of  most  rolls 
l>lunge  to  the  northwest  at  a  low  angle,  usually  le.ss  than 
25  degrees.  Like  the  lenticular  veins,  the  bodies  forming 
rolls  commonly  consist  of  layers  of  quartz  separated  by 
thin  schist  seams.  Roll  structures  were  probably  pro- 
duced b.v  deposition  of  quartz  in  fractures  that  partl.v 
follow  and  partl.v  tran.sect  the  schistosit.v  rather  than 
b.v  post-mineral  folding  of  tabular  fpiartz  veins. 
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Lenses,  leiitieiilar  veins,  and  rolls  oeeur  near  eaeh 
other  throughout  the  sehist  belt  in  the  Julian  district. 
However,  a  single  type  may  be  more  completely  devel- 
oped in  certain  mines — rolls  in  the  area  near  Banner 
from  the  Warlock  to  the  South  Hubbard  mines,  and 
lenticular  veins  in  the  Golden  Chariot,  Helvetia,  and 
Owens  mines.  Rolls  are  known  to  have  merfjed  into  len- 
ticular veins  alonfj  the  strike.  Lenses  are  present  in  all 
mine  areas.  All  three  types  of  {(uartz  bodies  are  believed 
to  have  formed  at  the  same  time. 

All  types  of  deposits  trend  northwestward,  ranginjj-  in 
strike  from  N.  20°  W.  near  the  Golden  Chariot  mine 
to  N.  60°  W.  near  Julian.  The  dips  are  generally  uortli- 
east  except  where  slumping  of  the  schi.st  and  enclosed 
veins  on  steep  slopes  has  resulted  in  dips  to  the  south- 
west. 

The  principal  gangue  mineral  is  (piartz,  both  massive 
and  banded ;  the  banded  quartz  is  nearly  always  highly 
strained.  Coarse-grained  biotite  is  associated  with  much 
of  the  quartz.  Tourmaline  is  present  in  very  minor  pro- 
portions in  some  veins  and  probably  indicates  a  high- 
temperature  origin.  The  ore  minerals  consist  of  free  gold 
and  some  gold  telluride  (probably  petzite),  associated 
with  arsenopyrite,  pj-rrhotite,  and  pyrite;  tiic  suljihides 
are  auriferous. 

Records  indicate  that  most  ore  shoots  were  discon- 
tinuous and  small,  and  that  abrupt  changes  in  grade  of 
ore  were  encountered.  Probably  the  most  extensive  ore 
shoot  mined  was  that  in  the  Owens  mine  where  ore  was 
stoped  along  400  feet  of  vein  through  a  vertical  range 
of  800  feet.  The  principal  ore  shoot  in  the  Helvetia 
mine  was  100  feet  long  and  had  a  di]!  length  of  ITH)  feet ; 
a  shoot  mined  in  the  Golden  Chariot  was  (i.")  feet  long 
and  185  feet  in  dip  length. 

Stope  lengths  of  125  and  150  feet  are  reported  in 
descriptions  of  the  Eagle  mine,  but  no  indication  of 
vertical  extent  i.s  given.  Two  ore  shoots,  each  having  a 
maximum  dimension  of  45  feet,  are  reported  in  descrip- 
tions of  the  Redman.  The  size  of  most  shoots  in  the 
district  was  probabl.y  of  that  order  or  smaller.  Li  most 
of  the  mines  the  ore  shoots  pitch  to  the  northwest. 

Donnelly  has  estimated  that  the  average  tenor  of  the 
ore  from  the  principal  mines  was  $50  per  ton  (2|  ounces 
of  gold  per  ton),  but  a  wide  range  of  values  has  been 
reported.  Some  material  from  the  Eagle  mine  yielded 
as  little  as  $2.75  per  ton  when  milled  (Hanks  1886,  p. 
85).  Mining  such  rock  was  probably  not  economic.  Other 
deposits  however,  contained  high-gi'ade  ore;  100  tons 
of  ore  from  the  Golden  Chariot  yielded  $32,000  (  Hanks 
1886,  p.  86 ) ,  and  920  tons  of  ore  from  the  Owens  yielded 
more  than  $42,000  (Hanks  1886,  p.  87).  Small  amounts 
of  ore  valued  as  high  as  $500  per  ton  were  mined  from 
several  properties.  However,  the  relative  thiiniess  of 
the  deposits  and  the  small  size  of  most  ore  shoots  made 
profitable  mining  operations  difficult  in  spite  of  the 
grade  of  the  ore.  ilost  of  the  mine  workings  have  been 
relatively  shallow ;  the  350-foot  shaft  on  the  Golden 
Chariot  vein,  and  the  long  cross  cut  adits  extending 
under  the  Warlock  and  the  Kentuck  groups  probably 
reach  the  deepest  points  below  surface  outcrops  of  any 
workings  in  the  district.  Less  free  gold  and  more  aurifer- 
ous sul]iliides  have  been  encountered  in  the  deeper  work- 
ings and  this  trend  will  probablv  continue  at  greater 
depth   iDoinielly  1934,  p.  369). 
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PiKVK)  4.     VcvniR'n   marble  qu.irry   im   ."inuth   .slope   of  San   Y.sidro 
.Mountains.  .\lai'l)l('  iji  contact  with  sclii.st  in  riylit  center  of  pictiu'e. 

Considering  the  nature  of  the  ore  and  the  apparent 
vertical  range  of  deposition  (a  difference  of  about  1,800 
feet  in  altitude  exists  between  the  highest  and  lowest 
surface  points  in  the  mineralized  belt)  the  deposits  are 
clas.sed  as  hyi)othermal  and  are  thought  to  be  genetically 
related  to  the  Stonewall  ipiartz  tliorite  but  later  in  age. 

Marble 

Two  of  several  relatively  small  lenses  of  marble,  en- 
closed in  schist  roof  pendants  bounded  by  Stonewall 
quartz  diorite,  Lakeview  Mountain  tonalite,  and  mixed 
rocks,  have  been  i|uarried  to  provide  dimension  stone 
and,  more  recently,  rooting  grannies.  The  white  to  gray, 
slightly  banded,  c(iarsel\'  crystalline  marble  is  a  nearly 
pure  <Tystallinc  limestone.  An  analysis  showed  92  per- 
cent calcium  carbonate  (Tucker  1925,  p.  372).  Xo  con- 
tact metaniorphic  silicate  minerals  are  apparent. 

The  principal  deposit  was  first  prospected  in  1900,  but 
was  not  woi-ked  commercially  until  1921  when  the  Ver- 
ruga ilarble  Company  commenced  operations ;  these  con- 
tinued until  1!)23  and  dimension  stone  was  furnished  for 
several  buildings  in  San  Diego.  The  distance  to  a  rail- 


I'HOTO  J.     Rlocks  of  marble  at  Verruga  ilepo-sit. 
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road  is  a  dfterrent  to  the  successful  exploitation  of  these 
deposits. 

Nickel 

Deposits  of  ni<-keliferous  pyrrhotite  associated  with 
San  Marcos  (Cuyamaca)  <rabbro  occur  in  a  relatively 
small  area  3  to  4  miles  southeast  of  Julian.  The.se  de- 
posits were  first  explored  during  the  18Mts.  when  they 
were  believed  to  contain  economic  amoiuits  of  jrold  and 
copper.  Development  was  slow  and  the  nickeliferous 
character  of  the  ore  was  not  discovered  for  .some  years. 
By  HllG  the  principal  property,  the  Friday  mine,  was 
beinjr  explored  for  copper  and  nickel  by  the  Friday  Cop- 
j>er  Mininji  Company  of  San  Diciro  (Merrill  lt)16,  pp. 
66(5-667).  Most  of  the  underfrround  workin<.'s  were 
tlriven  by  tliis  company;  more  recent  exploration  has 
consisted  larfrely  of  diamond  drillinfr.  Other  deposits, 
havinpr  similar  but  smaller  fros.san  outcrops,  have  been 
prospected  by  shallow  pits.  Dnrinjr  the  late  inSOs  a 
les.see  drilled  two  diamond  drill  holes  to  a  depth  of 
about  500  feet  on  other  sros-san  outcrops,  but  neither 
disclo.sed  ore:  one  hole  was  a  few  hundred  yai'ds  north- 
west of  the  Frida.v  shaft  and  the  other  was  about  one 
mile  we.st. 

The  massive  sulfide  ore  body  of  the  Friday  deposit 
was  once  considered  to  have  formed  by  syncrenetic  majr- 
matic  concentration  (Hud.son  1922.  pp.  227-228.  238- 
241  '.  A  more  recent  study  (Crea.sey  1946  "i  cites  evidence 
supporting  a  replacement  orif^rin.  Snlfide-rich.  silica- 
poor  solutions  are  thou<rht  to  have  replaced  the  jrabbro 
alonjr  fractures  on  the  north  side  of  a  narrow  inclusion 
of  Julian  schist,  the  latter  apparently  actiujr  to  dam  the 
solutions. 

Sulfides  constitute  between  75  and  90  percent  of  the 
ore :  ofanpne  minerals  include  hornblende.  au<rite.  chlo- 
ride, actinolite  (?),  and  calcite.  Pyrrhotite  is  the  most 
abundant  sidfide.  and  commonly  encloses  the  other  sul- 
fide minerals  :  pyritc.  chalcopyrite.  and  the  nickel  sul- 
fides pentlandite  and  violarite). 

(txidation  of  the  sulfides  has  formed  a  jro.s.san  con- 
sistiufr  principally  of  iron  oxides  and  mixtures  of  sul- 
fates containing  as  mnch  as  11.75  percent  iron.  0.10 
percent  copper.  0.15  percent  cobalt,  and  1.98  percent 
nickel  ( Creasey  1946.  p.  26).  This  oxidized  zone  ex- 
tends trenerally  to  a  depth  of  132  feet :  L'reatest  known 
depth  is  173  feet. 

The  sulfide  body  of  the  Friday  mine  is  roughly  wedg-e- 
shaped  in  vertical  section,  strikes  about  X.  75°  E.  and 
dijis  steeply  north.  Commencing  at  a  depth  of  about 
132  feet,  which  is  the  preneral  lower  limit  of  the  "O-ssan. 
the  body  tapers  from  32  feet  in  thickness  to  about  6  feet 
at  the  ISO- foot  level.  The  average  len<rth  of  the  ore  body 
is  55  feet. 

The  prade  and  size  of  the  ore  body  as  <riven  below 
(Crea-sey  1946.  p.  27).  considered  tojrether  with  the 
relatively  remote  location  of  the  deposit  indicates  the 
difficulty  of  an  economic  operation.  The  ore  body  prob- 
ably has  an  average  content  of  2.5  to  3.0  percent  nickel. 
0.5  to  1.0  percent  copper,  and  as  much  as  0.15  percent 
cobalt.  As.suminir  an  average  width  of  15  feet  and 
length  of  55  feet  between  the  back  of  the  132-foot  and 
the  floor  of  the  180-foot  level,  the  indicated  ore  amounts 
to  about  5.000  tons.  An  additional  90  tons  of  ore  per 
foot  of  depth  may  be  inferred  for  a  limited  distance 
below  the  180-foot  level.  A  vertical  diamond  drill  hole 


from  a  short  winze  (ni  the  18()-foot  level  is  supposed 
to  have  penetrated  additional  ore  to  .50  feet  below 
the  level. 

Tungsten 

Early  in  1II54.  an  area  several  miles  long  on  the  ridge 
between  (Jrapevine  and  San  Felipe  Canyons  was  being 
explored  for  connnercial  concentrations  of  scheelite.  The 
area  is  underlain  by  mixed  roi-ks — a  complex  of  Julian 
schist  and  Stonewall  (piartz  diorite.  Scheelite  occurs  in 
tactite  developed  in  lenses  of  limestone  that  are  a.s.soci- 
ated  with  Jiilian  schist.  Outcrops  of  Stonewall  (|uartz 
diorite  are  ad.jacent  to  or  nearbj'  the  tactite  zones. 

Xo  ore  had  been  shipped  by  February  19.54.  but 
several  tactite  bodies  were  being  explored  by  shallow- 
pits,  trenches,  or  open  cuts.  The  jirobable  small  size 
of  the  limestone  lenses  in  the  .schist  limits  the  size  of 
po.ssible  tungsten  ore  deposits. 

Miscellaneous 

Subcommercial  proportions  of  graphite  are  present 
in  mnch  of  the  Julian  schist.  A  small  pegmatite  deposit 
on  the  .southwest  slope  of  Oranite  Mountain  contains 
enough  lepidolite  to  have  encouraged  the  search  for 
commercial  amounts  of  lithiinn  minerals  and  for  gem- 
ipiality  tourmaline.  These  have  not  been  foiuid.  An  unde- 
termined amount  of  stone  was  (juarried  for  road  metal 
from  an  exposure  of  Stonewall  quartz  diorite  in  mixed 
rocks  west  of  Julian. 

WoUastonite  is  present  as  a  raetamorphic  mineral  in 
lenses  of  highly  silicated  limestone  contained  in  Jidian 
schist  about  5i  miles  southea.st  of  Julian.  These  have 
been  insufficiently  explored  to  prove  either  the  qualitj' 
or  quantity  of  the  material. 

LIST   OF    MINES    AND    MINERAL    DEPOSITS    IN   THE 
SANTA    YSABEL   QUADRANGLE 

The  information  in  the  following  list  was  drawn 
<-hietly  from  published  sources,  but  also  from  unpub- 
lished sources  and  from  investigations  by  the  author. 
The.se  data  were  revised  and  supplemented  by  F.  Harold 
Weber  Jr..  California  Division  of  ilines.  in  the  course 
of  field  work  during  1957.  for  a  forthcoming  report  on 
the  mines  and  mineral  resources  of  San  Diego  Comity. 
The  information  is  believed  to  be  authentic,  but  com- 
monly was  not  verified. 

The  list  has  been  limited  for  the  most  part  to  those 
properties  which  have  been  previously  mentioned  in 
the  literature  and  on  which  some  significant  work  has 
been  done,  either  in  recent  years  or  during  the  more 
active  periods  of  mining. 

The  properties  are  arranged  in  alphabetical  order 
under  each  commodity.  The  number  in  the  first  column 
is  the  ninnber  given  the  property  if  located  upon  the 
accompanying  economic  map.  The  preferred  or  most 
recent  name  of  the  property  is  given  first  and  synonv-ms 
or  former  names  are  in  parentheses.  Names  of  claims 
within  a  group  are  also  in  parentheses.  Jlost  names  are 
completely  cro.ss-referenced.  Ownership,  unless  dated, 
was  that  at  the  time  of  writinsr. 

References  in  the  last  column  are  listed  in  the  accom- 
panying bibliography.  Only  the  last  name  of  the  senior 
author  is  given,  followed  by  the  year  of  his  first  listed 
publication.  The  page  references  then  follow  a  colon. 
Succeediu!.'  references  are  jireceded  by  semicolons. 
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Claim,  mine,  or  group 

Owner 

Name,  address 

Location 

Map 

No. 

Sec. 

T. 

R. 

B*M 

Remarks 

10 

13S 

4E 

SB 

Southwest  of  Banner.  Prospect.  (Tucker  39:pl.  1.) 

02:6;  Merrill  16:656,  639;  Tucker  39: 18.) 

See  Elevada  and  Aguajito.  (Donnelly  34: pi.  4;  Tucker 

39:pl.  1.) 

Madden  group.  (Crawford  94:238;  96:331 ;  Donnelly 
34:  350,  352,  pi.  4;  Hubon  02:6;  Merrill  16:656.  657; 
Preston  90:544;  Storms  93:380;  Tucker  25:341.) 

Antliony  Ranch  placer 

35  or 
36 

12S 

3E 

SB 

Lomax  and  Giles  Taylor.  (Tucker  39: 16.) 

Apex 

Earlier  name  for  Empire  claim,  which  see.  (Donnelly 

34:  pi.  4;  Merrill  16:656.  6,59;  Tucker  21:377;  39: 
pl.  1.) 

April  Foo!-    -.    . 

E.  R.  Rousseau  (1939) 

14 

13S 

4E 

SB 

South  of  Banner.  Prospect.  (Tucker  39:54.) 

2 

13S 

4E 

SB 

East  of  Banner.  Formerly  a  mining  prospect.  Has  been 

sold  to  non-mining  interests  (Tucker  39:54.) 

One  time  local   name   for   Ready   Relief,    which  see. 

(Hanks  86:87.) 

taken  prior  to  1925  on  San  Felipe  Ranch  said  to  show 
values  from  $0.30  to  $1.50  per  yard.  (Tucker  25:332.) 

See  Poor  Man's  group.  (Tucker  39:  251.  pl.  1.) 

Banner  Horseshoe 

B.  H.  Sage,  .3216  North  Mount 
Curve  .Avenue.  -Mtadena 

10 

13S 

4E 

SB 

A  fraction  lying  between  the  Treasure  Hill  and  Ready 
Relief  claims.  Developed  by  two  tunnels  30  ft.  and 
85  ft.  long.  (Donnelly  34:  pl.  4;  Tucker  39:  54,  pl.  1.) 

Banner  (jlacer 

Alex  Anderson  and  .Tulia  Seains- 
ter.  Borego  Star  Rt..  Julian 

3 

13S 

4E 

SB 

Placer  claim  along  Banner  Creek. 

Banner  Queen 

William  Muchet,  Banner  Queen 
Ranch 

7 

13S 

5E 

SB 

East  of  Banner.  Developed  by  300  ft.  tunnel  and 
100  ft.  shaft.  Now  on  Banner  Queen  Ranch. 

Bedrock  (Belrock.  Lucky  Ben, 
Nip  and  Tuck). 

See  Warlock  group.  Warlock  mill  on  this  claim.  (Don- 
nelly 34:pl.  4;  MerrUl  16:658;  Tucker  39:28.) 

South  of  Banner.  See  Ready  Relief  group.  Prospected 

by  shallow  pits  and  trenches.  (Donnelly  34:pl.  4; 
Merrill  16:656,  657;  Tucker  39:26.) 

Ben  Jolmson  (Gold  Ray) 

See  C.  B.            ■ 

Big  Blue 

See  Gardiner.  (Goodvear  90: 146;  Preston  90:542,  «4.) 

See  Golden  Gem  No.  3.  (Donnelly  34:pl.  4;  Tucker  39: 

Blue  Bird 

Earl  J    Lusk  (1939) 

11 

13S 

4E 

SB 

pl.  I.) 
South  of  Banner.  Prospect.  (Tucker  39:54,  pl.  1.) 

Blue  Hill 

See  Gardiner.  (Donnelly  34:352.  355;  Hubon  02:6.) 

Butte 

Tony  Floersch  et  al.  ( 1939) 

About  5  miles  SE  of  Julian.  Prospect.  (Tucker  39:64.) 

1 

C.B.  (consists  of  Ben  Johnson, 
formerly    Gold    Ray.    and 
Cold   Beef,   formerly   Gold 
Reef,  claims) 

Cable 

Ed  Faris  and  Ben  F.  Johnson. 
Box  43.  Julian 

14.  23 

13S 

4E 

SB 

South  of  Banner.  Adjoins  Golden  Chariot  on  south  and 
covers  probable  extension  of  Gold  Chariot  vein  struc- 
ture. Developed  by  115  ft.  shaft  inclined  76"*  E  down 
dip  of  vein  which  at  shaft  has  a  strike  N.  14"  W.;  also 
open  cut  and  shallow  shafts.  A  25  ton  mill  on  prop- 
erty never  used  except  for  small  amount  of  custom 
work.  No  recorded  production  but  property  at  one 
time  a  part  of  Golden  Chariot  operations.  (Donnelly 
34:pl.  4;  Tucker  25:337;  39:20,  pl.  1.) 

See  Gold  Cross  No.  2.  (Crawford  96:332-333;  Donnelly 

34:352;  Goodyear  90:146-147;  Hubon  02:6;  Merrill 
16:656,  660;  Preston  90:543.) 

33 

12S 

4E 

SB 

See  Ella  group.  (Donnelly  34:pl.  4;  Hubon  02:6;  Mer- 

riU  16:6.56.  658.) 

Canadian 

4 

13S 

4E 

SB 

A  small  fraction  which  formerly  overlapped  in  part  the 

Gardner  claim  now  part  of  Golden  Gem  group. 
(Tucker  39:  pl.  1.) 

1958] 
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Map 
No. 


Claim,  mine,  or  group 


Owner 
Name,  address 


Sec. 


B  &  M 


Remarks 


Carp. 


Challenger. -- 
Chaparral 


Chariot 

Chariot  No.  4  and  5_ 
Chariot  North 


Not  determined  _ 


13S 


4E 


.SB 


Chieftain  _ 


Cincinnati 

Cincinnati  Belle  (Cincinnati). 


City  of  Richmond - 


Cold  Beef  (Gold  Reef)  _ 

Coleman  Creek  placers. 
(Anthony  Ranch) 


Contact. 


Curry • 

Dark  Horse  group  — 
Desert  Queen  group  _ 


Dewey- 
Eagle  . . 


Ray  and  Theima  Jacobs.  P.O. 
Box  207.  Julian 


Fred  H.  Farmer.  Star  Rt..  Santa 
Ysabel 


L.  Bittner  (1939). 
Sawday  Estate 


Ida  Wellington.  3511   Pershing 
Ave.,  San  Diego 


31 


12S 


4E 


SB 


13S 


4E 


SB 


33 

4 


12S 
13S 


4E 

4E 


SB 

SB 


13S 


4E 


SB 


14 
1 


13S 
13S 


4E 
4E 


SB 
SB 


31.  32 


4E 


SB 


Southwest  of  Banner.  See  Ready  Relief  group.  Pros- 
pected by  shallow  pits  and  trenches.  (Donnelly  34: 
pi.  4;  Merrill  l(i:6.M.  6.57;  Tucker  39:26.) 

North  of  Banner.  No  published  information.  (Donnelly 
34:  pi.  4;  Hanks  86:83.) 

Now  Warlock.  See  Warlock  group.  Credited  with  eali- 
mated  total  production  of  between  S2.5.000  and  S.50.- 
000.  (Crawford  94:239;  96:334;  Donnelly  34:350. 
352;  Hubon  02:6;  Merrill  16:6.56.  659;  Preston  90: 
344.) 

See  Golden  Chariot.  (Merrill  16:6.04;  .\ewman  23;  106.) 

See  Poor  Man's  group.  (Tucker  39:25.  pi.  1.) 

See  Golden  Chariot.  (Donnelly  34:pl.  4;  Merrill  16: 
656.  658;  Tucker  39:19.  pi.  1.) 

North  of  Julian  and  adjoining  the  Owens.  Small  vein  In 
schist  prospected  by  2  adits.  Lower  adit  230-ft.  cross- 
cut with  70-ft.  drift  and  stope  on  narrow  (piarts 
stringer  that  strikes  northwestward  and  dips  75^*  to 
the  east.  Upper  adit  is  70  ft.  long.  Production  believed 
to  be  less  than  .$25,000.  (Donnelly  .34:352.  pi.  4; 
Goodyear  90:145;  Merrill  16:656.  6,58:  T.i^kfr  .'id: 
39:  pi.  1.) 

See  Cincinnati  Belle.  (Tucker  39:21.  pi.  1.) 

West  of  Banner.  Formerly  part  of  Kentuck  group. 
Quartz  lenses  in  schist;  strike  northwestward,  and 
dip  steeply  to  the  southwest.  Developed  by  200  ft. 
adit  and  230  ft.  shaft  with  levels  at  50  ft.  mtervals. 
Level  workings  total  less  than  700  ft.  in  length.  The 
long  cross  cut  adit  of  the  Kentuck  group  extends 
under  Cincinnati  Belle,  but  no  exploration  there. 
Total  estimated  production  between  S25.000  and 
$50,000.  (Crawford  94:239;  96:334;  Donnelly  34: 
352.  pi.  4;  Goodyear  90:147;  Hubon  02:6;  Merrill 
16:656,  659;  Preston  90:542;  Storms  93:380-381; 
Tucker  25:340-341;  39:19.  21.  pi.  1.) 

See  Golden  Gem  No.  3  (Tucker  .■il):i.l.  1.) 


See  C.  B. 

Between  Julian  and  Wynola  to  the  west.  Earliest  pros- 
pecting along  Coleman  Creek  near  Wynola  late  in 
1869  preceded  the  first  lode  discoveries,  the  George 
Washington  and  Van  Wert,  near  Julian  in  February 
1870.  Placer  mining  said  to  have  continued  until  1 880. 
Some  gold  recovered  during  the  late  1930s.  (Don- 
nelly 34:349;  Haley  23:156;  Tucker  39: 16.) 

See  Kentuck  group.  Portal  of  long  exploratory  adit  for 
Kentuck  group  on  this  claim.  (Donnelly  34:pl.  4; 
Merrill  16:656.  6.58;  Tucker  39:21.) 

See  Madden  group  (Donnelly  34:pl.  4.) 

South  of  Banner.  Prospect.  (Tucker  39:54.) 

East  of  Banner.  .Adjoins  south  end  of  San  Felipe  grant. 
Location  on  topographic  map  incorrect.  No  pub- 
lished information  on  mine  or  nature  of  deposit. 

See  Grapevine  Star.  (Merrill  16:648-649.) 

North  of  Julian.  Patented,  .\djoins  High  Peak.  Claim 
located  in  1870.  Principal  development  is  a  358  ft. 
crosscut  adit  that  intersects  the  southwest  boundary 
of  the  High  Peak  claim.  This  adit  intersected  three 
veins  that  strike  X  70°-80°  W  and  dip  o0°-80°  NE. 
The  widths  of  these  veins  range  from  ^  in.  to  12  in. 
They  are  developed  by  drifts  of  143  ft..  37  ft.  and 
157  ft.  with  associated  stupes.  To  the  west  of  the 
adit  described  above,  a  260  ft.  drift  was  driven  from 
the  surface  northwestward  along  the  same  vein  that 
was  followed  by  the  37  ft.  drift.  Total  value  of  pro- 
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Map 
No. 


Claim,  mine,  or  group 


Eagle — continued 


East  California - 
El  Dorado 


Elevada    and    Aguajito    (El- 
vado  and  Aguajito) 


Ella  (Old  Ella). 


Ella  group  (contains  Califor- 
nia and  El  Dorado  claims) 


Elvado  and  Aguajito  group. 
Empire  (Apex) 


Fountain. 


Gardiner     (Big     Blue.     Blue 
Hill,  Gem) 


Gardner  (Gardiner). 


Gem 

George  Washington- 


Owner 

Name,  address 


Michael  Mushet,  Banner  Queen 
Ranch,  Banner 


John  M.  Collins.  Julian. 


John  H.  Mahon,  Box  237,  Julian 


Frank  Herron,  Banner  Grade, 
Julian;  or  468  Acheson,  Pasa- 
dena 6 


D.  F,  Lane,  Box  404,  Julian,  and 
T.  M.  Jacobs.  320  San  Diego 
San  Diego  Trust  and  Savings 
Bldg.,  530  Broadway,  San 
Diego 


Location 


Sec. 


4 
33 


1,  2. 
11,  12 


32,  33 


33, 


13S 

12S 


13S 


128 


12S, 
13S 


13S 


13S 


4E 
4E 


4E 


4E 


4E 
4E 


B  &M 


SB 
SB 


SB 


SB 


SB 

SB 


SB 


SB 


Remarks 


duction  estimated  at  between  $25,000  and  $.50,000. 
Some  activit.v  in  late  1930s.  (Crawford  96:335; 
Donnelly  34:350.  352,  362.  pi.  4;  Eric  48:320; 
Goodyear  90:145;  Hanks  88:83,  85;  Hubon  02:6; 
Merrill  16:656,  658;  Tucker  25:335-336;  34:326; 
39:17-18,  pi.  1.) 

See  Warlock  group.  (Donnelly  34:pl.  4.) 

See  Ella  group.  Narrow  vein,  mined  from  inextcnsive 
workings.  Estimated  production  less  than  Si;5.000. 
(Donnelly  34:352;  pi.  4;  Hubon  02:7;  .Merrill 
16:656.  6,58.) 

Southeast  of  Banner.  Patented.  Rehitivel.v  wide.  2  to 
10  ft.  zone  containing  (luartz  lenses;  strikes  north- 
west, dips  60"  SW.  Zone  in  granodiorite  near  small 
schist  body.  Elevada  mined  from  160  ft.  inclined 
shaft  having  levels  at  50  and  100  feet  and  from 
685  ft.  crosscut  adit  driven  southwest  from  Agua- 
jito; drift  from  adit  on  vein  170  feet  to  sfiutheast. 
Estimated  production  S25.000  to  850,000.  (Craw- 
ford 96:335;  Donnelly  34:350,  351,  352.  353,  pi,  4; 
Hubon  02:6.  7;  Merrill  16:656.  659;  Tucker  39:18, 
1.) 

East  of  Julian.  Quartz  vein  in  schist.  Aerial  tram  to 
small  stamp  mill  near  highway  between  Julian  and 
Banner.  Estimated  production  less  than  S25.000. 
In  January  1957  the  owner  was  driving  a  crosscut 
adit  westward.  Five-stamp  mill  had  been  recondi- 
tioned. (Crawford  94:239-240;  96:339;  Donnelly 
34:352;  Hanks  86:85:  Merrill  10:6.56.  658;  Tucker 
39:55,  pi.  1.) 

East  of  .Julian.  Narrow  veins  in  schist.  Mined  from  in- 
extensive  workings.  Small  production.  (Donnelly 
34:352,  pi.  4;  Hubon  02:6,  7;  MerrilM6;656,  658.) 

See  Elevada  and  Aguajito  group.  (Tucker  39:18.) 

Near  Banner.  Formerly  part  of  Melrose  group,  now  part 
of  Kentuck  group.  Vein  in  schist  prospected  by  adit 
and  short  drift.  (Donnelly  34:pl.  4;  Merrill  16:656, 
659;  Tucker  21:377;  39:pl.  1.) 

Southwest  of  Banner.  See  Ready  Relief  group.  Pros- 
pected by  shallow  pits  and  trenches.  (Donnelly  34: 
pi.  4;  Merrill  16:656,  6S7;  Tucker  39:26.) 

See  Gold  Cross  No.  1.  (Crawford  96:332-333.  336; 
Donnelly  34:352.  360-361;  Goodyear  90:146-147; 
Hubon  02:6;  Merrill  16:656.  660;  Preston  90:543; 
Tucker  39:  pi.  1 

Spelling  corrected  to  Gardner,  which  see.  (Donnelly 
34:  352,  355.  pi.  4;  Goodyear  90:146;  Hubon  02:6; 
Merrin  16:656,  659;  Preston  90:542,  544;  Tucker 
39:19,  pi,  1;  40:12.) 

East  of  Julian.  Part  of  Golden  Gem  group.  Narrow 
lenticular  quartz  veins  in  schist;  strike  northwest, 
dip  70°  NE;  width  6  in.  to  2  ft.  Gold  free,  also 
associated  with  arsenopyrite  and  pyrite.  Developed 
by  892  ft.  crosscut  adit  driven  southwest  and  by  a 
300  ft.  adit  200  ft.  higher  in  elevation.  Upper  adit 
did  not  intersect  vein.  Length  of  vein  sloped  not 
recorded,  but  production  is  estimated  at  $200,000. 
Most  recent  activity  in  early  1940s.  (Donnelly 
34:352.  355,  pi.  4;  Goodyear  90:146;  Hubon  02:6; 
Merrill  16:656.  659;  Preston  90:542,  544;  Tucker 
39:19,  pi.  1;  40:12.) 

See  Gardiner.  (Tucker  39:19.  pi.  1.) 

See  Washington.  (Donnelly  34:349.  350.  Hanks  86:82. 
83.) 
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Map 

No. 


Claim,  mine,  or  group 


Gold  Cross  No.  1 . 
(I'Vaction) 


Gold  Cross  No.  2  (Cable). 


CJold  KinR  croup  iconsists  of 
Cold  Kinp,  Gold  King  No. 
2  and  3,  Gold  Queen) 


Gold  Leaf.- 
Good  Luck . . 
Gold  Queen. 


Gold  Ray. 
Gold  Reef. 


Gold  Standard.  _ 


Golden  Chariot  (Inrludes 
Chariot  North  and  Golden 
Chariot) 


Golden  Ella. 


Owner 

Name,  address 


Frank  Herron.  Banner  Grade, 
Julian;  or  468  -Achesnn.  Pasa- 
dena 0 


F.   H.   Farmer, 
Ysabel 


Star  Rt.,  Sanla 


O.  F.  Heckelman,  638  GrancUa 
St..  La  .loHa 


R.  G.  Melrose  (1939). 


Formerly  bflongod  to  Mike  Mor- 
ani,  now  deceased 

C.  C.  Pease  and  Associates.  Bank 
of  America  Bldn..  San  Diego 


George  Harrington;   inquire  at 
Banner  Store,  Banner 


Location 


Sec. 


3.10 


10 


T. 


13S 


13S 


I3S 
13S 


13S 


R.  B  &  M 


4E 


SB 


Remarks 


Now  part  of   Kentuck  group.   Two   parallel,   narrow 

veins,  called  Knelly  and  Cable,  in  schist;  width  from 
1  inch  lo  2  feet,  strike  northwest,  dip  nearly  vertical. 
Mined  from  3  adit  levels,  aggregate  length  mor<;  than 
700  feet,  and  from  65  ft.  shaft.  C.iold  in  (|uart/.  and 
associated  in  places  with  rather  large  concentrations 
of  arsenopyrite.  Average  grade  of  ore  was  reported  to 
be  in  excess  of  5  oz.  of  gold  per  ton.  Estimated  pro- 
duction less  than  S25.000.  fCrawford  96:332-333. 
336;  Donnelly  34:352,  360-361,  pi.  4;  Goodyear  90: 
146-147;  Hubon  02:6;  Merrill  16:656.  660:  Preston 
90:542-543;  Tucker  39:19.  pi.  1.) 

Southwest  of  Banner  and  northwest  of  Ready  Relief 
claim.  Vein,  parallel  to  vein  on  Traction,  explored  by 
80  ft.  shaft  and  adit.  Estimated  production  less  than 
$25,000.  (Crawford  96:332-333;  Donnelly  34:352. 
pi.  4;  Goodyear  90:146-147;  Hubon  02:6;  Merrill 
16:656,  660;  Preston  90:543;  Tucker  39:pl.  I.) 

Soutli  of  Banner.  On  patented  land.  High  grade  ore 
in  thin  quartz  stringers  in  gneissic  granodiorite  near 
contact  with  Julian  schist.  Discovered  about  20  years 
after  principal  discoveries  in  Julian  district.  Stringer 
zone  strikes  N.  30°  W..  dips  50°  to  80°  NE.  Early 
reports  state  ore  was  extremely  rich.  Gold  King  ex- 
plored by  134-ft.  shaft  and  appended  100  ft.  drift. 
Gold  Queen  shaft,  about  600  feet  southeast  on  paral- 
lel zone,  200  feet  deep  with  a  400  ft.  appended  drift. 
Estimated  total  production  from  fiold  King  and 
Gold  Queen  less  than  $25,000  each.  (Crawford  94: 
241;  96:337;  Donnelly  34:350.  351.  352.  353.  369. 
pi.  4;  Goodyear  88:520;  90:143-144;  Hubon  02:7; 
Irelan  88:513;  Merrill  16:656.  658;  Preston  90:543; 
Storms  93:381;  Tucker  39:20.) 

See  Kentuck  group.  (Donnelly  34  :])!.  4;  Tucker  39:21.) 

Soutti  of  Banner.  Prospect.  (Tucker  39:54.  pi.  1.) 

See  Gold  King  group.  (Crawford  94:241;  96:337;  Don- 
nelly 34:352.  353,  369,  pi.  4;  Hubon  02:7;  Merrill 
16:656,  658;  Tucker  39:20.) 

See  C.B.  (Donnelly  34:  pi.  4.) 

See  C.B.  (Donnelly  34;pl.  4;  Tucker  25:337;  39:20. 
pl.  1.) 

South  of  Banner.  Prospect.  Adjoined  Fovmtain  claim 
on  southeast.  (Tucker  39:54,  pL  1.) 

South  of  Banner.  Discovered  in  February  1871;  has 
been  the  most  productn'e  mine  in  the  Julian-Banner 
district.  Lenticular  vein.  12  inches  to  2  feet  wide  in 
schist  near  contact  with  granodiorite;  strikes  N.  20° 
\V,,  dips  65"  NE.  Gold  occurred  free,  in  auriferous 
sulphides— mainly  pyrrhotite.  Also  possiblj'  as  a 
telluride.  Ore  shoots  plunged  northwestward;  most 
productive  shoot  was  4  feet  wide,  had  a  stope  length 
of  65  feet,  and  vertical  extent  of  185  feet.  Mine  devel- 
oped by  series  of  shafts,  ranging  in  depth  from  40  to 
350  feet,  extendmg  along  strike  length  of  at  least  400 
feet.  Level  workings  very  extensive.  Most  shafts 
caved  or  flooded.  In  1946,  main  shaft  and  workings 
unwatered  to  300  ft.  level  by  lessee  but  no  further 
work  done.  Present  owner  exploring  quartz  vein  ex- 
posed 30  ft.  east  of  most  southerly  shaft.  Ore  mined 
in  early  days  contained  as  much  as  10  to  20  oz.  gold 
per  ton  (at  S16  to  S18  per  oz.).  Total  estimated  pro- 
duction 3700,000.  (Crawford  94:240;  96:337;  Don- 
nelly 34:345-346.  349,  350.  351.  352,  353.  355.  359- 
360,  361.  303,  365.  367,  368,  pl.  4;  Goodyear  90: 147; 
Hanks  86:86;  Merrill  16:654,  656,  658;  Newman 
23:106;  Tucker  21:377;  24a:  372;  25:337-339;  39: 
19-20.  pl.  1.) 

South  of  Banner.  Narrow  quartz  vein  in  granodiorite, 
strikes  N.  10°  E..  dip  50"  SE.  Explored  by  130  ft. 
inclined  shaft.  (Tucker  39:20,  pl.  1.) 
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Claim,  mine,  or  group 

Owner 
Name,  address 

Location 

Map 
No. 

Sec. 

T. 

R. 

B  &  M 

Remarks 

Golden  Gem  No   1  and  2 

See  Golden  Gem  group.  No  published  information  on 

workings.  (Donnelly  34:pl.  4;  Merrill  16:6,56.  6.59; 
Tucker  39:  pi.  1.) 

Golden  Gem  No.  3  (Big  Four, 
City  of  Richmond) 

33 
4 

12S 
13S 

4E 
4E 

SB 
SB 

concerning  workings.  Patent  rejected  on  City  of  Rich- 
mond, subsequently  located  as  Big  Four  and  more 
recently  as  Golden  Gem  No.  3.  (Donnelly  34: pi,  4; 
Tucker  39:  pi.  1.) 

Golden  Gem  group  (consists 
of   Canadian,    Gardner, 
Golden  Gem  No.  1.2,  and 
3) 

D.  F.  Lane,  Box  404,  Julian,  and 
T.  M.  Jacobs,  320  San  Diego 
Trust  and  Savings  Bldg.,  350 
Broadway,  San  Diego 

33 

4.  5 

12S 
13S 

4E- 
4E 

SB 
SB 

East  of  Julian.  See  descriptions  under.iDdividual  names. 

Golden  Lola 

Chas.  Carey  and  Associates,  Jul- 
ian (1939) 

11 

13S 

4E 

SB 

Southeast  of  Banner.  Prospect.  (Tucker  39:. 54.) 

Golden  Rule.  - 

Cecil  J.  and  Fred  J.  Creese.  Jul- 
ian 

4 

13S 

4E 

SB 

East  of  Julian.  Crosscut  adit  driven  several  hundred 
feet  S.  lo*^  W.  to  explore  southern  extension  of  Hel- 
vetia ore  zone.  No  reported  production. 

Good  Hope 

S.  W.  Swan,  Julian  (1939) 

15 

13S 

4E 

SB 

South  of  Banner.  Adjoins  Gold  King  group  on  the  north. 
Prospect  in  granodiorite:  shallow  exploration  only. 
(Donnelly  34:pl.  4;  Tucker  39:20.  pi.  1.) 

Good  Shepard 

Gopher  (.\ntelope) - 

J.  D.  Cotman  (1939)... 

14 

I3S 

4E 

SB 

Soutli  of  Banner.  Prospect.  (Tucker  39:54.) 

]4 

Mrs   C    Wilson    Julian 

3,  4 

13S 

4E 

SB 

Part  of  Madden  group.  Gopher  apparently  name  given 

to  Antelope  claim  when  patented.  Described  in  pre- 
vious reports  under  name  .\ntelope.  Northwest  of 
Old  Madden.  Narrow  quartz  vein.  12  to  18  inches  in 
schist;  strike  northwest,  dip  79°  SW.  Explored  by 
crosscut  adit  driven  southwest  550  feet  and  about 
300  feet  of  drift  on  the  vein;  also  a  100  ft.  shaft.  In 
December  1956  the  crosscut  was  caved  350  feet  from 
portal.  Total  estimated  production  between  $25,000 
and  $.50,000.  (Crawford  94:238;  96:331;  Donnelly 
34:350,  352.  pi.  4;  Hubon  02:6;  Merrill  16:656,  657; 
Preston  90:544;  Storms  93:380;  Tucker  25:341.) 

Grand  Central 

L.  A.  Smith  Estate,  Julian 

4 

13S 

4E 

SB 

East  of  Julian.  Quartz  stringers  in  schist;  strike  north- 
west, dip  northeast.  Workings  not  extensive.  (Hubon 
02:6,7;  Merrill  16:656,  659.) 

15 

Grand  Strike  group 

(Lucky  Strike) 

Joe  Ilerrington;  inquire  at  Ban- 
ner Store.  Banner 

14 

13S 

4E 

SB 

In  Chariot  Canyon  south  of  Banner.  Gold-bearing 
quartz  vein  in  schist;  strikes  N.  25^  W.,  dips  70°  NE. 
Inclined  shaft  sunk  on  vein;  in  October  1956  was 
filled  with  water.  Adit  in  western  canyon  wall  driven 
S.  13°  W.  for  at  least  100  feet.  .Another  adit  50  feet 
below  was  issuing  water.  Value  of  ijroduction  un- 
known. 

H.  Sharpless  (1939)     

23 

13S 

4E 

SB 

Chariot  Canyon  south  of  Banner.  Prospect.   (Tucker 

39:54.) 

16 

Grapevine  Star  (Dewey  group. 
Ready  Relief) 

Mrs.  Mayine  Williams,  Ranchita 

36 

lis 

4E 

SB 

In  Grapevine  Canyon,  south  of  Montezuma  Valley. 
Quartz  vein,  3  to  4  feet  wide;  strikes  N  70°  W,  dips 
35°-40°  N,  carries  gold  associated  with  concentration 
of  pyrite,  chalcopynte,  and  pyrrhotite.  Vein  cuts 
granitic  rock  and  schist  complex  ("mixed  rock"). 
Mine  originally  opened  in  1903,  and  early  work 
included  a  975  ft.  crosscut  adit,  and  a  100  ft.  shaft. 
A  null  erected  but  never  vised.  Leased  in  1950-51  by 
Art  Rys  who  deepened  an  inclined  shaft  on  the  vein 
to  150  feet  but  no  ore  produced.  Total  production 
not  determined  but  probably  small.  (Merrill  16:648- 
649.) 

Clytie  Bowler,  1439  Essex  St., 
San  Diego  (1939) 

35, 
2 

12S, 
13S 

4E 
4E 

SB 
SB 

Northeast   of    Banner.    Quartz    vein   in   granodiorite. 

Explored  by  adits  and  280  feet  of  drift  on  vein. 
(Tucker  39:21.) 

Grubstake.  _ 

James  Fox  (1939)                 ...    . 

10 

lis 

4E 

SB 

South  slope  San  Ysidro  Mountains  north  of  Monte- 

zuma Valley.  Prospect.  (Tucker  39;54,  pi.  1.) 

Hassayhampa _. 

4 

13S 

4E 

SB 

See  Jumper.  (Hubon  02;7;  Merrill  16:656,  659.) 
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Map 
No. 


Claim,  mine,  or  group 


Helvetia. 


Herma-- 
Herman. 


Owner 
Name,  address 


D,  F,  Lane.  Box  404.  Julian, 
and  T.  M.  Jacobs,  320  San 
DieRo  Trust  and  Springer 
BIdg..  530  Broadway,  San 
Diego 


Herman  Meyer  (1939)- 


18  Hidden  Treasure 


19 


20 


High  Peak- 


High  Peak  group  . 
High  Peak  South 


Frank  Herron.  Banner  Grade, 
Juhan;  or  468  Acheson, 
Pasadena  6 


L.  A,  Smith  Estate  and  Marks 
sisters,  2441  Pamo  Ave..  San 
Diego 


Home  Builders 

Homestake  (Wilcox). 


Hubbard 

Ida  Claire - 
Jacques  — 


Julia  Loock  (1939) 

Frank  Herron.  Banner  Grade, 
Julian:  or  468  Acheson.  Pasa- 
dena 6 


Chas.  A.  Ferrin.  Julian  (1935). 
Earl  J.  Lusk  (1939) 


Sec. 


4,  5 


31.  32 


32. 


11 
10.  II 


T. 


13S 


13S 
13S 


13S 


12S 


I2S 
13S 


13S 
13S 


13S 

13S 


R. 


4E 


4E 

4E 


4E 


4E 
4E 


4E 
4E 


4E 


B  &  M 


SB 


SB 
SB 


SB 


SB 


SB 
SB 


SB 
SB 


SB 
SB 


Remarks 


East  of  Julian.  Patented  claim.  One  of  the  most  produc- 
tive mines  and  one  of  the  last  to  be  discovered  in  the 
Julian  district,  late  in  1870.  Quartz  lenses  in  schist 
follow  zone  striking  northwestward,  dip  northeast. 
Lenses,  discordant  at  a  low  angle  with  the  schist, 
mostly  small,  but  contain  some  large  ore  shoots. 
Main  ore  shoot  pitched  steeply  south,  was  150  feet  in 
vertical  length  and  a  stope  length  of  100  feet. 
Developed  to  depth  on  the  vein  of  about  300  feet  by 
2  sliafts.  about  250  feet  apart,  and  more  than  1600 
feet  of  level  workings.  Total  estimated  production 
S450.000  from  ore  ranging  in  grade  from  S12  to  S7.t 
per  ton.  Long  idle  and  workings  inaccessible.  (Craw- 
ford 94:241;  96:339:  Donnelly  34:348.  350.  352.  354. 
.355.  363.  363.  pi.  4:  Goodyear  90:14.5-146;  Hubon 
02:6.  7.  9;  Merrill  16:6.56,  659;  Preston  90:542: 
Storms  93:376-378;  Tucker  39;pl.  1.) 

East  of  Julian.  Prospect,  (Tucker  39:54.) 

Southwest  of  Banner.  North  of  Ora  group.  Now  on 
patented  homestead  land,  adjudicated  out  as  mining 
claim.  No  published  information.  (Donnelly  34 :  pi.  4.) 

West  of  Baimer.  Formerly  part  of  Ready  Rehef  group, 
now  included  in  Kentuck  group.  Narrow  vein  in 
schist:  strike  northwest,  dip  70^-80®  southwest. 
Shows  remarkable  "'roll"  formation  described  by 
Donnelly.  One  roll  followed  continuously  for  500 
feet.  Mine  developed  by  (300  ft.  adit,  an  incUned 
shaft,  and  extensive  level  workings  above  the  adit 
level.  Total  estimated  production  about  £25,000 
from  ore  said  to  average  S65  per  ton.  (Crawford 
94:241;  96:339;  Donnelly  .34:3.52.  358.  pi.  4:  Good- 
year 90:147;  Hubon  02:7;  MerrUl  16:656.  657.) 

North  of  Julian,  .\djoining  Eagle.  Principal  develop- 
ment is  a  462  foot  drift  driven  N  65°  W  along  a 
mineralized  fault  zone  that  dips  80°  NE.  '.\bout  350 
feet  from  portal  narrow  stringers  of  quartz  were 
worked  by  stoping.  .\  vertical  winze  now  caved  at 
about  50  feet,  was  sunk  on  a  vein  parallel  and  north 
of  that  described  above.  This  vein  dips  70°  NE  and 
averages  about  10  inches  in  width.  Some  ore  con- 
tained more  than  2  oz.  gold  per  ton.  Value  of  total 
production  is  estimated  at  between  S25.000  and 
S50.000.  (Crawford  94:241:  96:339:  Donnelly 
34:350.  352.  pi.  4:  Hanks  86:83.  85;  Hubon  02:7; 
Merrill  16:656,  659;  Preston  90:542;  Tucker  25:339- 
340;  39:14.  21.  pi.  1.) 

Formerly  included  High  Peak.  High  Peak  South. 
Roosevelt  Lode,  and  Rossland.  Latter  two  claims 
adjudicated  out  as  mining  claims. 

Series  of  cuts  southeast  of  High  Peak  claim  and  for- 
merly in  High  Peak  group.  Now  on  patented  land, 
adjudicated  out  as  mining  claim.  (Donnelly  34:  pi.  1.) 

South  of  Banner.  Prospect.  (Tucker  39:54.  pi.  1.) 

South  of  Banner.  Formerly  part  of  the  Melrose  group; 
now  part  of  the  Reed  (formerly  Poor  Man's)  group. 
Two  narrow  quartz  zones  along  contact  between 
schist  and  granodiorite.  Strke  northwest,  dip  south- 
west. Explored  by  adit  and  open  cut.  Total  estimated 
production  less  than  $25,000.  (Crawford  94:243: 
96:345;  Donnelly  34:352.  pi.  4;  Hubon  02:8; 
Merrill  16:656.  6.59;  Tucker  25:342:  39:25.  pi.  1.) 

South  of  Banner.  Same  as  North  Hubbard.  See  Ready 
Relief  group.  (Crawford  94:241;  96.  342;  Donnell.v 
34:350;  Hanks  86:87;  Newman  23:49:  Storms 
93:380.) 

South  of  Banner.  -Adjoins  Golden  Chariot  on  west.  No 
published  information.  ( Donnelly  34 ;  pi.  4.) 

South  of  Banner.  Prospect.  (Tucker  39:55.  pi.  1.) 
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Map 
No. 


Claim,  mine,  or  group 


Janet . 


Jam  per     ( probably     Hassay- 
tiampa) 


Kentuck  group  f contains 
Contact,  Empire.  Gold 
Cross  No.  1.  Gold  Leaf. 
Hidden  Treasure.  Kentuck 
S.  and  Wedge  claims) 


Kentuck  S. 


Keystone  Pilot- 
Ledge  Lode 


Lucky  Ben- 


Lucky  Gene_ . 
Lucky  Strike. 
Lucky  Strike- 


Madden  _ 


Madden  (Gopher)  group 

(consists  of  Curry,  Gopher, 
and  Old  Madden  claims) 


Majestic  group 


Owner 

Name,  address 


Julian  Mining  and  Milling  Com- 
pany, Julian 


Eldridge    McG<. 
geles 


Los    An- 


Frank  Herron.  Banner  Grade, 
.fulian;  or  4fi8  Acheson.  Pasa- 
dena 6 


Not  determined - 


Ralph  J.  Wagor,  Rt.  2,  Box  345. 
Escondido 


Mrs.  C.  Wilson.  Julian_ 


A.  M.  Andreason.  Julian^ 


Location 


Sec. 


3.  10 


31 


3.4 


13S 


13S 


12S 
12S 


13S 


lis 


13S 


4E 


4E 


4E 


4E 


4E 


4E 


SB 


SB 


SB 


SB 


SB 


SB 


Northwest  of  Julian.  Quartz  vein  in  schist,  northwest- 
erly extension  of  Owens;  strikes  northwestward,  dips 
northeastward.  Developed  by  12.5  ft.  shaft  and  100  ft. 
adit.  Also  a  125  ft.  crosscut  adit  intersects  the  Owens 
vein  on  which  drifts  driven  in  both  directions,  (Don- 
nelly 34:pl.  4;  Hubon  02:7;  Merrill  1«:656,  660; 
Tucker  25:346;  39:pl.  1.) 

One  and  one-half  miles  east  of  Julian.  Adjoins  s<)Utli- 
east  end  of  Helvetia  claim.  Developed  by  a  200  ft. 
adit  driven  S  60°  E  m  a  fault  zone  in  Julian  schist. 
Zone  dips  70*^-75°  E.  Two  winzes  of  unknown 
depth,  a  stope  15  ft.  above  adit-back,  and  a  50  ft. 
drift  driven  parallel  to  the  main  adit,  nearly  adjacent 
to  it  on  the  south,  (Donnelly  34:  pi.  4) 

East  of  Banner.  Several  of  these  claims  were  formerly 
in  the  Melrose  group.  Empire,  Gold  Cross  No,  I. 
Hidden  Treasure  and  Kentuck  S  claims  described 
individually  in  this  list.  Main  workings  on  group  con- 
sists of  a  1540  ft.  crosscut  adit,  driven  southwest- 
ward  frf)m  the  Contact  claim  to  a  poml  under  Cin- 
cinnati Belle.  Adit  does  not  intersect  any  workings 
on  the  claims  above.  No  openings  driven  from  adit. 
Intended  to  provide  drainage.  Some  work  done  on 
■iroup  by  lessee  in  1947;  small  amount  of  ore  mined. 
(Crawford  94:241;  96:340;  Donnelly  34:350.  352, 
pi.  4;  Hanks  86:86;  Hubon  02:7;  Merrill  16:656; 
658.  659 :  Preston  90 :  542-543 ;  Storms  93 :  380 ; 
Tucker  25:340-341;  39:21.  pi.  1.) 

See  Kentuck  group.  Two  parallel  veins  in  schist;  strike 
N  30''  W.  dip  70°  NE.  width  6  inches  to  4  ft.  Ore 
mined  from  2  shafts;  one  97  ft.  deep  with  stopes  to 
the  surface,  all  caved;  one  100  ft.  deep  and  inter- 
sected at  50  ft.  depth  by  350  ft,  crosscut  adit  driven 
southwestward.  Shaft  met  at  point  100  ft.  from  adit 
portal.  Total  estmiated  production  between  S25,000 
and  $50,000  from  ore  reported  to  have  contained 
between  2  and  3  oz.  gold  per  ton.  (Crawford  94:241; 
96:340;  Donnelly  34:352,  pi.  4;  Hubon  02:7;  Merrill 
16:656.  659;  Storms  93:380;  Tucker  25:  340-341; 
39:21.) 

Northwest  of  .lulian.  On  patented  homestead  land 
adjudicated  out  as  mining  claim.  (Donnelly  34: pi,  4.) 

Northwest  of  Julian.  Prospect.  Now  on  patented  home- 
stead land  adjudicated  out  as  mining  claim,  (Tucker 
39:55.  pi.  1.) 

See  Bedrock  as  now  known.  (Donnelly  34:pl.  4;  Mer- 
rill 16:6.58.) 

Southwest  of  Banner.  Prospect.  (Tucker  39:  pi,  I.) 

See  Grand  Strike. 

South  slope  San  Ysidro  Mountains  north  of  Montezuma 
Valley.  Prospect.  (Tucker  39:55,  pi.  1.) 

See  Old  Madden,  the  name  used  when  patented.  Part 
of  Madden  group.  (Crawford  94:242;  96:341;  Don- 
nelly 34:350.  352,  354.  361,  pi.  4;  Hanks  86:86; 
Hubon  02:7;  Merrill  16:656.  657;  Tucker  25:341; 
39:22.) 

West  of  Banner,  Three  patented  claims.  Quartz  veins 
in  schist.  Principal  workings  on  Old  Madden  and 
Gopher.  Not  worked  as  a  group.  Described  individ- 
ually in  this  list.  No  information  in  literature  on 
Curry  workings,  (Crawford  94 .  238.  242 ;  96 .  33 1 .  341 ; 
Donnelly  34:350.  352.  354,  361.  pi.  4;  Hanks  86:86; 
Hubon  02:6,  7;  Merrill  16:656.  657;  Preston  90:544; 
Storms  93:380;  Tucker  25:341;  39:22.  pi.  1.) 

East  of  Julian.  Two  patented  claims.  Quartz  veins  in 
schist.  Explored  by  150  ft.  adit  driven  westward  and 
a  30  ft.  winze.  Other  workmgs  caved  and  their  extent 
not  recorded.  (Donnelly  34:pl.  4;  Tucker  39:pl.  1.) 
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Map 
No. 


Claim,  mine,  or  group 


Owner 
Name,  address 


Location 


Sec. 


B  &M 


Remarks 


25 


26 


27 


Mascot 

Maude  E 

Melrose  Kroup 


Not  determined. 


Maude  E.  and  L.  L.  Bosworth 
(1931) 

Formerly  R.  M.  Melrose,  deceased 


Montezuma- 


Not  determined - 


Neptune. 


New  Owens - 


Nip  and  Tuck  (Lucky  Ben). 
North  Hubbard  (Hubbard). 


North  Redman. 


Northwest  Redman. 


9 
North  Star. 


Old  Ella 

Old  Madden  (Madden). 


H.  S.  Couzens,  San  Diego 


Mrs.  C.  Wilson.  Julian. 


3.  10. 
II 


10 


13S 
13S 

13S 


3E 

4E 


SB 

SB 

SB 


lis 


10  13S 


13S 


13S 


4E 


SB 


4E 


4E 


SB 


SB 


South  of  Banner.  Adjoins  east  side  of  Golden  Chariot. 
No  published  information.  (Donnelly  34: pi.  4.) 

South  of  Ballcna  Valley.  Prospect.  (Tucker  ?t\*  xA    l  i 


South  of  Banner.  Dissolved.  Forinerl.v  in<-lucied  .A;>ex, 
Homestake,  North  Star,  and  Stanley  claims.  No  pub- 
lished information  of  workings  on  Stanley.  Other 
claims  discussed  individually  in  this  list.  (Crawford 
94:243;  96:342.  34.5;  Donnelly  34:352,  353,  pi.  4; 
Hubon  02:8;  Merrill  16:6.i6,  657,  659:  Tucker  21-' 
377;  25:342;  39:pl.  1.) 

South  slope  San  Ysidro  Mountains,  north  of  Montezuma 
Valley.  The  principal  property  of  several  in  the  dis- 
trict. Quartz  veins  cut  schist,  quartz  diorite  and 
"mixed  rocks."  Main  vein  strikes  N.  65**  E.,  dips  70° 
NW.,  4  ft.  wide  at  surface.  Vertical  shaft  reported 
to  be  230  ft.  deep  with  2.000  ft.  of  level  workings. 
(Merrill  16:648;  Tucker  25:342-343;  34:326-327; 
39:23,  pi.  1.) 

Part  of  Warlock  group.  Neptune  vein,  strikes  north- 
westward and  dips  northeastward,  cut  by  Warlock 
crosscut  adit  1400  ft.  from  portal,  and  100  ft.  raise 
driven  on  vein.  Inextensive  workings  on  vein  from 
surface.  Total  estimated  production  less  than  $25,000. 
(Crawford  94:242;  96:342;  Donnelly  34:352.  pi.  4; 
Hubon  02:8;  Tucker  39:  pi.  1.) 

See  Owens.  (Donnelly  34:pl.  4;  Hubon  02:8;  .Merrill 
16:656,  660:  Preston  90;541-.542;  Tucker  25:345- 
346.) 

See  Bedrock.  (Merrill  16:658.) 

South  of  Banner.  See  Ready  Relief  group.  Lenticular 
quartz  vein  in  schist:  strikes  N.  60°  W"..  dips  70°  NE. 
Width  2  to  6  ft.;  widest  portions  where  several  limbs 
of  rolls  come  together.  Gold  both  free  and  with  sul- 
phides, chiefly  pyrrohotite.  Some  tourmaline  in  gangue. 
Mine  developed  by  200  ft.  crosscut  driven  south 
to  vein.  500  ft.  drift  on  vein  to  northwest,  3(X)  ft. 
drift  on  vein  to  southeast,  a  100  ft.  winze  in  the  north 
drift  and  considerable  stoping.  some  to  the  surface. 
Workings  connect  with  those  of  the  Ready  Relief  to 
the  northwest.  Total  estimated  production  S200.000. 
(Crawford  96:342;  Donnelly  34:346.  350.  352.  354. 
355,  360,  361.  pi.  4:  Hamilton  20:35;  Hubon  02:8.  9; 
Merrill  16:656.  658;  Storms  93:380;  Tucker  21:377; 
24a:373:  39:15.  26-27.) 

Same  as  Northwest  Redman.  See  Ready  Relief  group. 
(Donnelly  34:  pi.  4;  Merrill  16:657  I 

Southwest  of  Banner.  See  Ready  Relief  group,  also 
Redman.  (Tucker  39:26.) 

Southeast  of  Banner.  Formerly  part  of  Melrose  group. 
Two  parallel  veins  in  schist;  strike  northwest,  dip 
northeast;  width  3  ft.  Shaft  on  each  vein;  one  115  ft. 
deep,  other  50  ft.  with  70  ft.  appended  drift.  Early 
report  indicates  ore  contained  \i  oz.  gold  per  ton. 
Total  estimated  production  less  than  S25.000.  '  Craw- 
ford 96:342;  Donnelly  34:353.  pi.  4;  Hanks  86:85: 
Hubon  02:8;  MerrUl  16:656,  659;  Tucker  25:342; 
39:  pi.  1.) 

See  Ella.  iTucker  39:55,  pi.  1.) 

Part  of  Madden  group;  southeast  of  Gopher.  Two 
narrow  quartz  veins  in  schist;  strike  northwest,  dip 
southwest.  Developed  by  200  ft.  shaft,  now  caved  but 
with  500  ft.  of  drifts  reported,  a  short  adit,  and  a 
100  ft.  inclined  shaft  with  a  00  ft.  northwest  drift  at 
the  bottom,  .\verage  yield  from  ore  mined  in  early 
operations  was  between  4  and  5  oz.  of  Kuld  per  ton. 
Total  estimated  production  between  $25,000  and 
$50,000.  (Crawford  94:242;  96:341;  Donnelly  34: 
350.  352.  354.  361.  pi.  4;  Hanks  86:86;  Hubon  02:7: 
MerrUl  16:656,  657:  Tucker  25:341;  39:22,  pi.  II 
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Map 

No. 


Claim,  mine,  or  group 


Owner 

Name,  address 


Location 


Sec.  T.  R.  B  Jk  M 


Remarks 


Old  Owens. 


Ora  group  (consists  of  Ora 
No.  1  and  No.  2  and 
Rocky  Genes) 


Ord  group- 
Osage 


13S 


12S 


4E 


SB 


Owens  (Old  Owens  and  New 
Owens) 


Howard  Williains,  lfi2fi  Seventh 
Street,  San  Dietio 


31 


Padlock , 


Cecil    .1.    and    Fred    J.    Crease, 
Julian 


Pine  Tree_ 


13S 


13S 


4E  SB 


29 


Poor    Man's    group    (Banner 
Gold,  Chariot  No.  4  and  5 


Quayle   Bros,   et  al..   Spreckles 
Building.  San  Diego  (1939) 


3,  10 
11 


4E 


4E 


Pride  of  Julian  _ 


Pride  of   the  West   (Pride  of 
Julian) 


Cauzza  Bros.,  Julian. 


12S 


3E 


Raindrop. 


Ranchita, 


Ranehito  (RanchitaK 


Heirs  to  Cave  Couts  Estate; 
leased  to  William  Mushet. 
Banner  Queen  Ranch.  Ban- 
ner (1957) 


11.  12 


13S 


SB 


SB 


SB 


See  Owens.  (Hubon  02:8;  Merrill  16:656,  660;  Preston 
90:541.  542;  Tucker  25:345-346.) 

Southeast  of  Julian.  Prospect.  Patented  homestead  land 
now  adjudicated  out  as  mining  claitii.  (Donnelly  34  : 
pi.  4;  Tucker  39:  pi.  1.) 

See  Ora  group.  (Tucker  39:  pi.  1.) 

North  of  Julian.  On  homestead  land  and  adjudicated 
out  iJS  a  mining  claim.  (Donnelly  34:pl.  4;  Tucker 
39:pl.  1.) 

North  of  Julian.  Patented.  Discovered  in  March  1870; 
one  of  most  productive  mines  in  the  Julian  district. 
Two  parallel  veins,  the  Owens  and  Red  Ledge  20  ft. 
apart,  ^  to  4  ft.  wide,  lie  conformably  in  scliist; 
strrke  N.  70*"  W.  dip  80°  NE.  Both  mined  frum  single 
vertical  shaft  350  ft.  deep.  Red  Ledge,  northeast  of 
Owens  vein,  mined  to  depth  of  200  ft.  Owens  vein 
mined  to  300  ft.  deptli  along  strike  length  of  400  ft., 
mostly  southeastward  from  shaft.  Level  w<jrkings 
aggregate  length  probably  exceeded  1500  ft.  Average 
grade  of  920  tons  of  ore  produced  1872-73  nearly  S46 
or  between  2  and  3  oz.  gold  per  ton.  Total  estimated 
production  S450.000.  (Crawford  94:242;  96:343; 
Donnelly  34:348.  350.  352,  354,  355,  361.  363,  pi.  4; 
Eric  48:320;  Goodyear  88:519;  90:144-145;  Hanks 
86:83.  85.  87;  Hubon  02:8.  9;  Merrill  16:656.  660; 
Preston  90:541-542;  Storms  93:378;  Tvicker  21  :377- 
378;  25:345-346;  39:14,  24.  pi.  1.) 

East  of  Julian.  Southeast  of  Warlock  group  and  at  one 
time  part  of  that  operation.  Two  veins,  strike  north- 
west, dip  southwest,  explored  by  inextensive  work- 
ings. Total  estimated  production  less  than  $25,000. 
(Donnelly  34:353,  pi.  4;  Hubon  02: 8;  Merrill  16:656, 
658;  Tucker  39:28.) 

East  of  Julian,  South  of  Helvetia  mine.  No  published 
information  on  deposit.  Now  on  patented  land  ad- 
judicated out  as  mining  claim.  (Tucker  39: pi.  I.) 

Part  of  Reed  group.  Vein  reported  3  ft.  wide,  along 
contact  between  schist  and  granodiorite.  Explored 
by  a  50  ft.  and  a  100  ft.  shaft  plus  open  cuts.  (Don- 
nelly 34:  pi.  4;  Tucker  39:25,   pi.   1.) 

South  of  Banner.  Formerly  comprised  six  claims. 
HiJinestead.  Poorman,  and  Treasure  Hill  were 
located  as  Reed  group,  which  see.  Banner  Gold, 
Chariot  No.  4.  and  Chariot  No.  5  claims  lie  east  of 
other  claims.  No  recorded  information  of  work  done 
on  these  three.  (Crawford  94:243;  96:345;  Donnelly 
34:352,  pi.  4;  MerriU  16:656,  657;  Tucker  25:342; 
39:25.  pi.  1.) 

See  Pride  of  the  West.  (Hubon  02:8.) 

On  patented  ranch  land  west  of  Julian.  Quartz  vein,  1 
to  3  ft.  wide,  strikes  N.  15°  W..  dips  65°  E.  Cuts 
"mixed  rocks".  Prospected  by  340  ft.  crosscut  adit 
and  255  ft.  of  drifts  on  vein.  Early  mining  produced 
ore  having  a  grade  of  about  154  o-^-  gold  per  ton. 
Production  during  the  mid-1930s  amounted  to  about 
S14.000.  (Hanks  86:85;  Hubon  02:8;  Merrill  16:656. 
658;  Tucker  34:327;  39:25,  pi.  1.) 

Southwest  of  Banner.  See  Ready  Relief  group.  Pros- 
pected by  shallow  pits  and  trenches.  (Donnelly 
34:pl.  4;  Merrill  16:656,  657;  Tucker  39:26.) 

See  Ranehito.  (Crawford  96:344;  Donnelly  34:346. 
350.  351.  352,  353.  369.  pi.  4;  Hubon  02:9;  Merrill 
16:656,  658;  Tucker  25:346;  39:pl.  1.) 

Southeast  of  Banner  on  a  patented  liomestead.  Not 
discovered  until  nearly  25  years  after  first  mines  in 
Julian  district,  but  has  total  estimated  production  of 
SI  50.000.  Quartz  lensos  in  shear  zone  discordant  to 
schistose  rocks;  strike  nortliwest.  dip  00^-70'^  NE., 
width  12  inches  to  3  ft.  Mine  developed  by  165  ft. 
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Map 

No. 


32 


Claim,  mine,  or  group 


Ready  Relief. 


Ready  Relief  grovip  (com- 
posed of  Belmont.  Carp, 
Fountain,  Nortli  Hubbard, 
Northwest  Redman,  Rain- 
drop. Ready  Relief.  Red- 
man, South  Hubbard,  and 
Tom  Paine  claims)  (Ready 
Relief  once  known  as  Bailey 
Brothers  mine)  (map  loca- 
tion is  that  of  Ready  Relief 
claim) 


Red  Wing, 


Redman  _ 


Reed  group  (contains  the 
Homestake,  Poorman,  and 
Treasure  Hill  claims) 


Rocky  Genes 

Roosevelt  Lode_ 


Rosaiyn^ 
Roseland. 
Roselyn . . 


Rossland  (Rosalyn,  Roseland, 
Roselyn) 

Ruby_. 


Owner 

Name,  address 


Frank  Herron.  Banner  Grade, 
Julian;  or  468  Acheson,  Pasa- 
dena 6,  and  C.  L.  Jones.  El 
Paso,  Texas 


Sec. 


3.  10 
11 


Frank  Herron.   Banner  Grade.        3,  10 
Julian;  or  468  Acheson,  Pasa-  11 

dena  6 


H.  S.  Couzens.  San  Diego  _ 


3,  4 


T. 


12S 


13S 


12S 


4E 


4E 


4E 


4E 


B  &  M 


SB 


SB 


SB 


SB 


SB 


Remarks 


and  330  ft.  inclined  shafts,  and  330  ft.  vertical  shaft. 
(Considerable  level  workings  and  slopes.  (Crawford 
96:344;  Donnelly  34:345;  3.30.  351.  352.  353.  369. 
pi.  4;  Hubon  02:8,  9;  Merrill  16:(;5r,,  f,r>H:  Tuc-k.'r 
25:346;  39:25-26.  pi.   1;  40:12.) 

See  Grapevine  Star.  Not  same  as  Ready  Hehc-f  m 
group  below.  (Merrill  10:648-649.) 

South  and  southwest  of  Banner.  Production  of  group 
probably  exceeds  that  of  Golden  Chariot:  individ- 
ually, the  Ready  Relief  is  second  to  the  Golden 
Chariot.  Redman  first  of  group  to  be  discovered, 
August  1870.  followed  by  North  Hubbard,  Ready 
Relief,  and  others.  Mine  workings  described  under 
names  of  individual  claims.  Ready  Relief  vein  north- 
westerly extension  of  that  on  North  Hubbard.  Len- 
ticular vein  and  rolls  in  schist.  2  to  6  ft.  wide,  widest 
where  limbs  of  rolls  are  joined.  Strike  N.  60°  W..  dip 
70°  NE.  Mine  workings  which  join  to  those  of  North 
Hubhnrd  consist  of  3  drift  adits  driven  southeastward 
on  vein.  Lowest  600  ft.  long;  intermediate,  60  ft. 
higher.  500  ft.  long;  upper,  .50  ft.  higher,  530  ft.  long. 
Shaft  at  portal  of  lowest  adit  220  ft.  deep.  Stopes 
extensive.  Ore  mined  in  early  days  carried  as  uuich 
as  6  oz,  gold  per  ton,  average  probably  slightly  less 
than  1  oz.  per  ton.  Total  estimated  production 
8500,000.  Small  mill  on  property;  driven  by  power 
generated  from  water  under  700  ft.  head.  (Crawford 
94:241,  242,  243;  96:339.  342,  344,  345;  Donnelly 
34:338.  346.  350,  351.  352.  354,  355-356,  362,  365. 
368.  pi.  4;  Fairbanks  94:321-322;  Goodyear  88:520; 
90:147-148;  Hamilton  20:35;  Hanks  86:86.  87-79; 
Hubon  02:8.  9;  Irelan  88:513-515;  Merrill  16:656, 
657.  658:  Newman  23:49;  Preston  90:543-544; 
Storms  93  :  378-380;  Tucker  2 1 : 377 ;  24a  : 373 ; 
25:346-347;  34:327;  40:12;  39:15.  26-27.  pi.  1.) 

Northwest  of  Julian.  On  homestead  land  and  adju- 
dicated out  as  a  mining  claim.  (Donnelly  34: pi.  4: 
Tucker  39:pl.  1.) 

Southwest  of  Banner.  See  Ready  Relief  group.  Dis- 
covered in  .\ugust  1870,  first  in  Chariot  Canyon. 
Vein  in  schist,  northwesterly  strike,  southwesterly 
dip;  width  as  great  as  2  ft.  Mine  developed  by  114  ft. 
vertical  shaft  having  a  3(H)  ft.  drift  northwest  on 
vein  at  the  110  ft.  level;  120  ft.  adit  cuts  shaft  25  ft. 
below  collar.  Workings  on  110  ft.  level  exposed  2 
ore  shoots.  45  ft.  in  maximum  dimension.  Workings 
caved.  Total  estimated  production  between  S25.000 
and  S50.000.  (Crawford  94:242;  96:344;  Donnelly 
34:350.  352.  pi.  4;  Hanks  86:86.  87;  Hubon  02:8; 
Merrill  16:657;  Storms  93:380;  Tucker  24a:373; 
39:26-27;  40:12.) 

South  of  Banner.  These  claims  formerly  part  of  Poor 
Man's  group.  Homestake  once  part  of  Melrose 
group.  Claims  discussed  individually  in  this  list. 
(Crawford  94:243;  96:345;  Donnelly  34:3.52.  pi.  4; 
Hubon  02:8;  Merrill  16:6.56.  657;  Tucker  25:342; 
39:25.  pi.  1.) 

See  Ora  group.  (Donnelly  34: pi.  4.) 

North  of  Julian.  Fraction  claim,  formerly  part  of  High 
Peak  group.  Now  on  patented  homestead  land 
adjudicated  out  as  mining  claim.  No  production. 
(Donnelly  34:pl.  4;  Hubon  02:8;  Tucker  39:pl.  1.) 

See  Rossland.  (Tucker  25:339.) 

See  Rossland.  (Hubon  02:8.) 

See  Rossland.  (Tucker  39:21.) 

Formerly  part  of  High  Peak  eroup.  Now  on  patented 
homestead  land  adjudicated  out  as  mining  claim. 

East  of  Julian.  Southeast  of  Warlock  group;  at  one 
time  part  of  that  operation.  No  published  informa- 
tion on  workings  but  total  production  estimated  at 
-less  than  S25.000."  (Donnelly  34:353.  pi.  4; 
Merrill  16:657,  658;  Tucker  39:28.) 
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Claim,  mine,  or  group 

Owner 

Name,  address 

Location 

Map 

No. 

Sec. 

T. 

R. 

B  &M 

Remarks 

Ruby_. 

13S 

4E 

SB 

ports  this  to  be  east  of  Ready  Relief.  At  one  time 
supported  5-stamp  mill.  (Crawford  94:242;  96:345; 
Storms  93 :  380. ) 

33 

Disputed;  Not  determined 

32, 
5 

12S. 
13S 

4E 

4E 

SB 
SB 

East  of  Julian.  Two  quartz  veins  in  schist;  strike  north- 
west, dip  nortlieast;  width  2  to  4  ft.  Mine  developed 
by  12.5  ft.  inclmed  shaft,  2  other  shallow  shafts  and 
3  adits  100  to  300  ft.  in  length.  Ore  mined  m  early 
days  carried  about  1  oz.  gold  per  ton.  Total  esti- 
mated production  between  1125,000  and  $50,000. 
(Crawford  96:345;  Donnelly  34:350.  352,  pi.  4; 
Goodyear  90:146;  Hanks  86:83,  85;  Hubon  02:8; 
Merrill  16:658,  660;  Preston  90:542;  Tucker  39:14, 
27,  pi.  1.) 

34 

4,  r> 

13S 

4E 

SB 

East  of  Julian.  Prospect.  Numerous  open  cuts  and 
shallow  pits. 

Ray  Jacobs.  Julian 

11 

lis 

4E 

SB 

South  slope  San  Vsidro  Mountains,  north  of  Monte- 
zuma Valley.  Patented,  but  no  information  in 
literature  on  deposit  or  workings,  (Tucker  39:  pi.  1.) 

Seventv-Six ._ 

J.  Hervev  Johnson  (1939) 

10 

13S 

4E 

SB 

South  of  Banner.  Prospect.  (Tucker  39:55,  pi,  1,) 

4 

13S 

4E 

SB 

side  of  Neptune.  Warlock  adit  extends  under  the 
property.  No  published  information  on  other  work- 
ings but  total  estimated  production  between  S25.0O0 
and  $50,000.  (Donnelly  34:350,  3.52,  pi.  4;  Hanks 
86:83,  85;  Tucker  39:28.) 

South  California  -  ,. 

Not  determined . . . 

33. 

4 

12,S. 
13S 

4E 
4E 

SB 
SB 

East  of  Julian.   No  published  information.   ( Donnelly 

34:  pi.  4.) 

11 

13S 

4E 

SB 

extension  of  Ready  Relief-North  Hubbard  vein  sys- 
tem. Mine  developed  by  300  ft.  adit  and  275  ft, 
shaft.  Total  estimated  production  less  than  825,000. 
(Crawford  94:243;  96:345;  Donnelly  34:352,  357, 
pi.  4;  Hanks  86:87;  Hubon  02:8;  Merrill  16:656. 
757;  Tucker  24a:  373;  39:26.) 

Stanley   ..      _.. 

See  Melrose  group.   (Merrill   16:6,57,  659;  Tucker  25: 

Sulphur  Springs 

Not  determined .    . 

0 

13S 

4E 

SB 

342,) 
At  Banner.  (Tucker  39:  pi.  1.) 

pected  by  shallow  pita  and  trenches.  (Donnell.v  34: 
pi.  4;  Merrill  16:657;  Tucker  39:26.) 

35 

31 

12S 

4E 

SB 

in  schist;  strike  northwest,  dip  northeast.  Mine 
developed  by  225  ft.  shaft  and  300  ft.  adit,  drifts  and 
stopes.  Total  estimated  production  less  than  S25.000. 
(Donnelly  34:353.  pi.  '4;  Hubon  02:8;  Merrill 
16:657.  659;  Tucker  25:349;  39:27,  pi,  1.) 

31 

12S 

4E 

SB 

North  of  Julian.  No  published  information  on  deposit 

or  workings.  Now  on  patented  land,  adjudicated  out 
as  mining  claim.  (Donnelly  34:  pi.  4;  Merrill  16:657, 
660,) 

36 

3,  10.  11 

13S 

4E 

SB 

South  of  Banner.  Formerly  part  of  Poor  Man's  group, 

now  part  of  Reed  group,  which  see.  Vein  3  ft.  wide, 
along  contact  between  schist  and  granodiorite.  Ex- 
plored by  200  ft.  drift  adit  driven  southeastward. 
(Donnelly  34:  pi.  4;  Tucker  39:25,  pi.  1.) 

Truelsen's     .    . 

31 

12S 

4E 

SB 

North  of  .lulian.   Now  on  patented  homestead  land, 

adjudicated  out  as  mining  claim.  (Tucker  39:55.) 

37 

Van  Wert  (Van  Wirt) 

Van  Wirt.. 

Marks  sisters,  2441  Pamo  Ave., 
San  Diego 

31 

12S 

4E 

SB 

North  of  Julian.  Patented.  One  of  first  deposits  dis- 
covered in  district.  Narrow  vein  in  schist;  strikes 
northwestward,  dips  northeastward.  Mine  developed 
by  2  crosscut  adits  200  ft.  long  and  drifts  on  vein 
about  150  ft.  with  some  stopes  to  surface.  Total 
estimated  production  between  S25,000  and  S50,000. 
(Donnelly  34:  349,  3,50,  352,  pi.  4;  Hanks  86:82,  83; 
Merrill  16:  657;  Tucker  25:349;  39:27-28,  pi.  1.) 

See  Van  Wert.  (Hanks  86:82,  83,) 

]  9.-181 
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Owner 

Location 

Map 

No. 

Claim,  mine,  or  group 

Name,  address 

Sec. 

T. 

R. 

B&M 

Remarks 

Wurlork  (Clmpiirral)   

4 

13S 

4E 

SB 

Sec  Warlock  group. 

.■!8 

Warlock     (ronsists     of     Bed- 

Cecil   ,1.    and    Fred    .1.    Creese; 

33, 

12S, 

4E 

SB 

East  of  Julian.  Quartz  veins  showing  roll  structure: 

rock,  I-iast  C'alifornia.  Nep- 

Banner  C.rade,  Julian 

4 

13S 

4E 

SB 

strike  norlhwe.st,  dip  northeast.  Principal  develop- 

tiini'.  Shamrock   and    War- 

ment consists  of  1040  ft.  crosscut  adit  driven  S.  2{r  W. 

lock  claims  1    (map  location 

on  Warlock.  Neptune  vein  cut  at  1400  ft.  and  a  100 

is  thai  of  1040  fl.  adit.l 

ft.  raise  driven  on  this.  Adit  extends  under  the 
Shamrock  claim  ami  probably  cuts  that  vein.  Very 
little  lateral  development.  Mill  on  Bedrock,  just 
below  adit  portal,  being  rehabilitated.  Some  duplica- 
tion in  literature  on  names  Chaparral  and  Warlock, 
but  total  estiniate<t  production  for  all  claims  be- 
tween $2.i,000  and  S75,0O0.  (Crawford  94:239,  242, 
243:  96:334,  342.  34,5:  Donnelly  34:,3.W,  S.W.  357, 
pi.  4:  Hubon  02:t>,  8:  Merrill  16:656,  657,  658,  659: 
Preston  90:544;  Tucker  39:28,  pi.  1 .) 

D.  D    Bailc\  and  others,  .Julian 

"A."  (Tucker  39:14,) 

39 

Washinilton     (ClcorKe    \\'asli- 
ingtun) 

Wedne        .    

W.  C.  Barker  and  Assoc.  CIO 
San  Diego  Trust  and  Savings 
Bank,  San  Diego  (19,S9) 

31 

12S 

410 

SB 

North  of  Julian.  First  important  discovery  of  gold  in 
San  Diego  County  was  made  here  on  February  22, 
1870.  This  led  to  rapid  development  of  Julian  dis- 
trict. Narrow  tpiartz  vein  in  schist;  strike  northwest, 
dip  southeast.  Mine  workings  consist  of  100  ft.  adit 
and  100  ft.  shaft  with  300  ft.  ilrift  on  vein  at  bottom. 
Total  estimated  production  between  $25,000  and 
S,'>0,000,  (Crawford  94:243;  96:345;  Donnelly 
34:349.  3,W,  3^2.  pi.  4;  C.oodyear  90:145;  Hanks 
86:82,  83:  Hubon  02:8;  Merrill  1«:  657,  658;  Tucker 
39:14,  18,  pi.  1.1 

SeeKentuck  group.  (Donnelly  34:  pi.  4;  Tucker  39:21 ) 

W.  K.  Robinson.  ,lulian  (193,')).. 

32,33 

12S 

4E 

SB 

34:  pi.  4.) 

See   Homeatake     (Crawford    94-243-   96345     Hubon 

02:8,  Tucker  25:342.) 

LITHIA 


40 

Richard  H.  Gross,  3970  Fleet  St„ 
San  Diego  10 

18 

13S 

5E 

SB 

Southwest  slope  of  Oriflanie  Mountains,  southeast  of 
Banner.  Lepidolite  in  pegmatite,  but  exploration  work 
has  not  indicated  commercial  (juantities.  (Donnelly 
34:370;  Merrill  16:704.  706-707:  Tucker  25:373;  39: 
45.  pi.  1.) 

See  Pandora.  (Donnelly  34:370;  Merrill    16:704.  706- 
707;  Tucker  25:373;  .39:45,  pi.  1.) 

Royal     

MARBLE 


Unnamed, 


Vfrriitia- 


Volk 


Not  determined- 


James   E.    Graham.    13323    Lei- 
bafher.  Noi  walk 


Murray  Klimke,   543  E.   Grand 
Ave..  San  Diego 


H.  Volk,  Han  Diego  (1939). 


10 


lis 
lis 


lis 


4E 


4E 


SB 


SB 


SB 


Montezuma  Valley.  Undeveloped  and  probably  not 
commercial.  (Tucker  39: pi.  I,) 

Owner  located  one  placer  claim  in  1956  on  large  deposit 
of  marble  that  crops  oul  near  crest  of  northeast- 
trendinjj;  ridjiie  on  south  slope  of  San  Ysidro  Moun- 
tains. 

South  slope  ?an  Ysidro  Mountains,  north  of  Munte- 
zuma  \allcy.  Twu  lenses  of  marble  800  ft.  apart  in 
pendants  of  schist.  Marble  white  to  gray,  banded, 
and  coarsely  crystalline.  Western  lens  50  ft.  wide, 
300-400  ft.  long,  strike  N.  10°  W  ..  dip  75*  \V.  to 
vertical;  opened  up  by  2  quarries  200  ft.  apart,  each 
with  caved  shaft  of  undetermined  depth.  Eastern  lens 
200  ft.  wide.  1000  ft.  long.  Massive  blocks,  weighing 
as  mucli  as  100  tons,  were  taken  from  Western  quarry 
during  early  1920s.  This  marble  used  in  se\eral  build- 
ings in  San  Diego.  Subsetiuent  marble  production 
utilized  for  roofing  granules.  Western  quarry  recently 
worked  b>  owner,  f  Logan  47:302-303;  Tucker  25: 
370.  371,  372,  373;  39:45.  pi.  I;  herein.) 

South  slope  San  Ysidro  Mountains.  Located  on  north- 
ern extension  of  Verruga  deposits.  (Tucker  25:372; 
39:  pi.  1.) 


:'!8 
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Owner 

Location 

Map 

No. 

Claim,  mine,  or  jiiroup 

Name,  address 

Sec. 

T. 

R. 

B  &  M 

Remarks 

Robert  Melrose,  Julian  (1918)- 

15  or  16 

13S 

4E 

SB 

Southeast  of  Julian.  Near  Friday  mine.  (Boalieh  18: 18; 

Merrill  16:667.) 

43 

I-'riday 

Ray  Jacobs.  Julian,  and  .1.  A. 
MacAndrews.  In   1957  leased 
to  Donald  B.  and  Merrill  W. 
MacAfee.and  Associates,  Suite 
1210,   617   S.   Olive  St..   Los 
Angeles 

15 

13S 

4E 

SB 

Southeast  of  Julian.  Concentratiems  of  sulphide  miner- 
als, principally  pyrrhotite  with  minor  amount-s  of 
nickel  sulphides,  in  San  Marcos  (Cuyamaca)  nJihhio. 
Sulphide  body  strikes  about  N.  75°  E..  dips  steeply 
northward  and  is  roughly  wedne  shaped  in  veitical 
section.  Relatively  barren  gossan  o\'erlies  sulphides 
to  depth  of  about  132  ft.;  body  about  32  ft.  thick 
there,  taperinu  to  about  6  ft.  in  short  stojjc  above 
180  ft.  level;  average  length  about  55  ft.  (lossan  first 
explored  by  shaft  now  covered  by  dump.  Just  soutli 
is  a  shaft,  vertical  to  160  ft.,  then  inclined  .^^°  to  the 
180  ft.  level.  Short  workings  driven  northeastward  on 
the  132  ft.  and  180  ft.  levels  are  also  connected  by  a 
winze  and  total  less  than  500  fi.  in  length.  Ore  body 
reported  to  average  2.5  to  3.0  percent  nickel,  but  no 
commercial  production.  In  1950  lessees  obtained 
DMEA  loan.  iBoalich  18:17.  18;  Calkins  U);Creasey 
46;  Donnelly  34:370,  pi.  4;  Eric  48:320;  Everhart 
51:107;  Hubon  02:7;  Hudson  22:  212-228,  238-241. 
pis.  10.  11;  Merrill  16:  666-667;  Tucker  21:  380-381; 
24:50;  25:330,  352-3.53;  39:31.  pi.  I;  herein.) 

44 

Rp(i  Hill 

15 
Near 

13S 

4E 

SB 

Short  adit  driven   in   norite,    presumably   in   Huest  of 

nickel-bearing  ore. 

center 

Talley 

A.  A.  Sutten.  Siipt.,  Julian  (1918) 

■"At  Julian."  Probably  near  Friday  uiine.  (Boalieh 
18:18.J 

STONE 


Unnamed- 


A.  G.  Foster,  Julian. 


12S 


About  3  miles  west  of  Julian.  Small  (juarry  in  quartz 
diorite.  Face  20  ft.  in  maximum  lieight,  50  ft.  lung. 
Material  used  for  road  metal. 


TUNGSTEN 


45 

Long 

iiarvcy  Long,  Ramhita 

2 

12S 

4E 

SB 

South  of  Monlezvima  Valley  on  ridge  between  Grape- 
vine and  San  Felipe  Canyons.  Scheelite  in  tactite 
developed  in  limestone  lenses  associated  with  Julian 
schist  and  near  contacts  with  quartz  diorite.  Pros- 
pected by  shallow  pits  and  trenche.s.  Active  explora- 
tion in  early  1954  and  small  quantities  of  ore  sorted. 

4G 

Art  Rys.  Ranchita_ .  _ 

1 

12S 

4E 

SB 

Along  ridge  to  southeast  of  Long  deposit.   Has  same 

geologic  environment.  Prospected  by  sliallow  |)its. 
trenches,  and  open  cuts. 

WOLLASTONITE 


47  Unnamed- 


Not  determined . 


26  13S  4E 


SB 


About  5H  niiles  southeast  of  Julian.  Dark-colored  wol- 
lastonite  developed  in  lenses  of  liighly  silicated  lime- 
stone contained  in  Julian  schist.  Deposit  explored  by 
single  4  ft.  pit.  Quality  or  quantity  not  determined. 
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Anipliilioliti'.  10 

AiKUiliisiti',  1(1 

Arkose,  phiiti)  slidwiiiK,  l."i 

I?allena.  Lakeview  Mountniii  tonalitp  near.  17 

Haniu'r,  iiamiii!;  of,  '2'2 

BanniT  Canyim.  S,  10,  22;  Klsinore  fault  zone  in.  17;  iilii>to  .«lio\v- 

inc.  1";  pliDtii  .showing  El.^inorc  fault  zone  in,  IS,  10 
Banner  Creek.  20 
Banner  mininf;  distriet.  21 
Batliolith.  t'retaceons,  '.).  12-14 
Bedford  Canyon  forniatii>n,  11 
Bonsall  tonalite,  11,  12.  13,  14,  17,  20.  21 
Borreso  quadrangle.  18,  20 

Buena  Vista  Creek,  10,  20;  photo  showing  sediments  on,  1.") 
Carrista  Creek,  10 

Carrizo  Creek,  10;  photo  showing,  17 
Chariot  Canyon,  S,  0,  10,  19,  21  ;  gold  in,  21  ;  photo  showing  .Tnlian 

schist  in,  10;  jihoto  showing  mine  in,  22,  23 
Cleveland  Xiitional  Forest,  S 
Coleman  Creek,  gold  mining  on,  21 
Copper.  2~< 

Corona  quadrangle.  0,  12 
Cretaceous,  rocks  of  the,  7,  S,  0,  11,  20 
Cuyamaca  basic  intrusive,  12 

Cuyamaca  gahl)ro,  12  ;  nickel  associated  with,  2") 
Cuyamaca  I'eak  quadrangle, '7,  8.  0 
Cuyamaca  Peaks.  8 
Cuyamaca  quadrangle.  11 
Cuyamaca  Reservoir.  10 
Cuyamaca  State  I'ark.  21 
Cuyapaiiie  quadrangle.  18 
Dimension  stone,  24  ;  see  also  JIarlile 
Drainage,  Santa  Ysabel  quadrangle,  8 
Drainage  patterns,  Santa  Ysal)el  c|uadrangle,  19 
Dye  Canyon,  19 
Eagle  gold  mine,  24 
El  Cajon  quadrangle,  20 
Elevada  gidd  mine,  22 

Elsinore  fault,  7,  12,  17-18,  19;  photo  showing,  17,  18,  19 
Elsinore  (luadrangle,  8,  11,  12 
Fanglonierate,  14-l."i 
Faults,  17-18,  19,  20 
Fossil,  in  Chariot  Canyon,  10 
Friday  Copper  Mining  Co.,  2." 
P^riday  nickel  mine.  2."> 
(Jeorge  Washington  claim  [gold],  21 
(iold.  7.  21-24.  2."> 
(Jold  King  gold  mine.  22 
(lold  mines,  alphalietical  list  of.  26-.'?7 
(iiild  Queen  gold  mine.  22 

(iolden  Chariot  gold  mine.  21.  22,  23,  24  ;  photo  showing,  22 
(Jranite  Mountain,  pegmatite  on,  25 
(iranite  Mountain,  photo  showing,  IS,  19 
(irapevine  Canyon,  21 
(Jrapevine  mining  district,  21 
(irapevine  Star  gold  mine,  21 
(Jraphite,  2."> 

Creen  Valley  tonalite,  12-13,  14,  20:  photo  showing,  13 
(jiroun<lwater,  7,  19-20 

(iruss.  surrounding  houhlers  of  disintegration,  14 
Helvetia  gold  mine,  22,  24 
.Jointing,  in  mixed  rocks,  11 
.Inlian,  8,  0,  20 

.Julian  area.  Cuyamaca  gabbro  in.  12 
.Julian  mining  district.  21-24 

.Julian  Hidge,  andalusite  rocks  on.  10;  source  of  water,  20 
.Julian    schist,   9-11,    17,   21,   2.");    gold    associated    with,    23:    photo 

showing,  9,  10,  U 
.luiassic,  rocks  of  the,  7,  .*^ 
Kentuck  gold  mine,  24 

Lake  Henshaw,  8,  9,  19;  Elsinore  fault   zone  at,  17;   photo  show- 
ing, 17;  se<liments  near,  14 


I.akeview   Mountain   tonalite,   11,   12,   13-14,   l.'i,   17.   20.  24  ;   photo 

showing.  i;'> 
Jje|)id(dite,  2.") 

Lithia  deposits.  alphal)eti<'al  list  of,  37 
Lithium  minerals,  2."i 

Map,  showing  geology  of  Santa  Ysabel  quadrangle,  in  pocket;  show- 
ing location  of  Santa  Ysabel  cinadrangle,  7  ;  showing  mineral  de- 
posits of  Santa  Ysabel  quadrangle,  in  pocket;  showing  structure, 
Santa  Ysabel  ((uadrangle,  10 
Marble,  in  ,Julian  schist,  10;   photo  showing  blocks  of.  24;  ciuarry- 

ing  for,  7,  21,  24-2."> 
Marble  deposits,  alphabetical  list  of,  37 
Matagual  Valley,  19 
Merrian,  Itichard,  7 
Mississippian,  rocks  of  the,  11 
Montezuma  gold  mine,  21 
Montezuma  mining  district,  21 
Montezuma  Valley,  IS;  groundwater  in,  20 
Muscovite,  enclo.sed  in  feldspar  crystals,  9 
Nickel,  mining  for,  7,  8,  2.j 
Nickel  deposits,  alphabetical  list  of,  38 
North  Hubbard  gold  mine,  23 
Oligocene,  rocks  of  the,  20 
Owens  gold  miu<',  23,  24 
Palomar  Mountains,  photo  showing,  17 
Pauba  formation,  14 
Peninsular  Ranges,  tonalite  in,   14 
Peninsular  Ranges  batholith,  7 
Perris  ipiartz  diorite,  14 

Physiography,  Santa  Y'sabel  (inadrangle,  18-10 
Pine  Hills,  amphibolite  in  vicinity  of,  10 

Pleistocene,  rocks  of  the,  7,  14-1.'5,  18,  10,  20;  photo  showing,  1.1 
Precipitation,  Santa  Y'.sabel  quadrangle,  8 
Quartzite,  in  Julian  schist,  0 
Quaternary,  rocks  of  the,  14-1.") 
Ramona  quadrangle,  7,  8,  14,  20 
Ranchito  gold  mine,  22,  23  ;  photo  showing,  10,  22 
Ready  Relief  gold  mine,  23:  photo  showing  trace  of  workings  on,  23 
Recent  deposits,  0,  19 
Redman  gold  mine,  22,  24 
Rice  mining  district,  21 
Road  metal,  2.j 
Rodriguez  Canyon,  19;  photo  showing   Elsinore  faidt   zone  in,  18, 

19 :   photo  showing  mine  in,  22 
Roll  structure  in  quartz,  23,  24 
Roofing  granules,  24 
San  Diego  River,  8,  19 
San  Felipe  Canyon,  gold  in,  21 
San  Felipe  Creek.  8,  20 
San  Felipe  fault,  7,  18,  20 
San  Felipe   Valley,  8,  9,   18,   19 

fault  zone  in,  18 
San  Jose   Valley,  0,   18;   groundwater  in,   10-20 

in,  18 

San  Luis  Rey  quadrangle,  9,  12,  14 
San  Luis  Rey  River,  8;  photo  showing  path  of,  17 
San  Marcos  gabbro,  12;  nickel  associated  with,  2."i 
San  Ysidro  Creek,  19,  20 

San  Y'sidro  Mountain,  20;  marble  outcrops  on.  10 
San  Ysidro  Mountains,  8,  20  ;  mining  districts  in,  21  ;   photo  show- 
ing marble  quarry  in,  24 
Santa  Ana  Mountains,  age  of  rocks  in,  11 
Santa  Ysabel  Creek,  8,  19 
Santa  Ysabel   Indian  Reservation,  19 
Santa  Ysabel  Valley,  18;  amphibolite  in,  10;  groundwater  in,  20: 

photo  showing  mixed  rocks  in,  11 
Scheelite,  2.") 
Schist,  see  Julian  schist 
Sillimanile,  in  Julian  schist,  10 
South  Hubbard  gold  mine,  24 
Spencer  Valley,  19 
Springs,  marking  fault  zones,  17,  18 


ronndwater  in,  20;   San  Felipe 
San   Felipe  fault 
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Stewart,  Richard  M.,  21  ;  photos  hy,  10.  13,  1-",,  17,  IX,  10 

Stone,  for  road  metal,  '2't,  3S 

Stonewall  formation,  11 

Stonewall  sold  mine,  21 

Stonewall  Peak,  t.vpe  loealit.v  for  Stonewall  quart  diorite,  11 

Stonewall  quartz  diorite,  11,  17,  21,  24,  2."i ;  pliolo  showing,  11 

Structure,   influence   on    ph.vsioRraph.v,   18-10;    Santa    Ysahel    (|uad- 

ranyle,  l.j-lS 
Teniecula  area,  sediments  in.  14 
Temecula  arkose,  l.T 
Tonalite,  see   Green   Valley   tonalite.   Lakeview   Jlouutain   toiialite, 

Hon.sall  tonalite,,  Val  Verde  tonalite 
Topography,  Santa  Y.saliel  tjuadrangle,  7-8 
Tourmaline,  gem-quality.  2.j 
Triassic,  rocks  of  the,  7,  10-11,  20 


Tungsten.  2.'> 

Tungsten  deposits,  alphabetical  list  of,  38 

Val  Venle  tonalite,  14 

Van  Wert  claim  [gold],  21 

Vegetation,  Santa   Ysaliel  quadrangle,  8 

Verruga  Marlile  Company,  24 

Verruga  marlile  cpiarry,  photo  showing,  24 

V(dcan  Mountain,  8,  17,  18,  10.  20;  photo  showing.  10 

Warlock  gold  mine,  24 

Warner  Hanch,  photo  showing  arkose  fanglomerate  on,  1." 

Warner's  Hot  Springs,  favilt  origin  of,  20 

Weber,  F.  Ilaridd,  2.-. 

Winchester,  Mississippian  rocks  near,  11 

Witch  Creek,  aniidiibolite  in  vicinity  of,  10 

Wollastouite.  2.1.  38 

Wynola,  gold  mining  in  vicinity  of,  21 
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